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‘*Non-flash 
construction | 
Produce 
clean cuts” 
“Will stand all 
kinds of abuse 
and Keep Going” 





The ‘boys’? who use them know. 


Ask the man who has tried a TORCHWELD 


torch what he thinks of it and he’ll say: 


“A better one would be mighty hard to tind.” 


Stern necessity has forced old methods into the discard and brought forth 
new methods, new processes, new short cuts—all making for greater and 
still greater production. 


Many a concern that thought it had production at its limit has, under pres- 
sure of orders begging to be filled, adopted the TORCHWELD SYSTEM 
and brought their welding and cutting department up to the highest state 
of efficiency. 


Wee positively guarantee your investigation will lead to a 
new standard of efficiency in welding and cutting tools. 


TORCHWELD EQUIPMENT COMPANY 
Fulton & Carpenter Streets —CHICAGO 


High grade welding and cutting apparatus—Portable or generator outfits. 


Ciacsiand Detroit Milwaukee Minneapolis 
New York Pittsburgh St. Louis 
















































PAINLESS DENTISTRY 
for GEARS 


OU wouldn’t discharge the foreman if 

he lost a molar. Why scrap a gear just 
because of a few broken teeth? Why not 
hll in with new metal—as shown here— 
and recut? This is only one of a thousand 
ways to oxweld and reduce costs. Ask us 
to send you the Bulletin that tells about the 


advantages of oxwelding in your industry. 


Oxweld Acetylene Company 
NEWARK, N, J. CilicAGO Los ANGELES 
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Pat. Applied For 


Histed’s Novelty Goggle 





FOR WELDERS 





The Histed Goggle is attached to the welder’s 
cap by means of clips clamping to the visor of 
cap. Lenses are raised or lowered to position 
and held in place by means of springs. Lenses 
swing clear of face, thus avoiding face burns. 
Good ventilation is assured—no moisture on 
lenses. Lenses are 2 in. diameter, giving ample 
eye protection. No elastic bands or ear hooks— 
no trouble to raise goggles to inspect work—no 
need to remove gloves. 


For information address 


J. E. HISTED =: 


110 East Franklin St. Richmond, Va. 












Hauck No. 7A “One-Man” Preheater 








60% 
REDUCTION 


sai ACETYLENE 


AND 


OXYGEN— 
75% 


‘uel lime and Labor when welds 
are prehe ated with a 


Hauck Oil Burner 
Used for eptenigin Also 


prey Bi 
ELD ri BRAZE” 


HAUCK MANUFACTURING COMPANY 


101 ELEVENTH ST. BROOKLYN, N. Y. 
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Qualit y—The Best 
Prices—Right 
Deliver y—From Stock 


BIERMAN-EVERETT 
WELDING SUPPLIES 


have been developed with the 
growth of the Welding Process, 
having been on the market since 
welding was in its infancy, and the 
constantly increasing demand for 
these supplies is the best testimo- 
nial that can be offered. 


PRICES CHEERFULLY QUOTED 
Rods Wires 
BIERMAN-EVERETT FOUNDRY CO. 


IRVINGTON, N. J. 


Fluxes 











K-G 
SERVICE 


1 Apparatus substantially built of the best materials 
made. Gas and oxygen mixing and consumption 
guaranteed to be in correct proportions to pro- 
duce the correct flame and economy. 


2 All accessories and‘supplies of the best qualitv. 


The most completely equipped welding shop in 
New York City and capable of handling the lar- 
gest castings or any quantity of manufacturers 
work—men and apparatus supplied for outside 
work. 


A large stock of acetylene and Oxygen always 
on hand to supply our trade at the lowest mar- 
ket prices. 


Everything needed for oxy-acetylene work we 
supply 


K-G Welding & Cutting Co. 


Incorporated 
556 West 34th St., New York City 
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Buyers’ Index 


Readers of ‘Che Welding Ongineer will find this index to contain the 
most accurate information obtainable relating to welding on ana 
supplies. ‘Che advertising section includes the principal manufacturers 


of the United States. 


















































































































ACETYLENE (Compressed in Cylinders) BRKAZING OUTFITS FILLER RODS (Tobin Bronze) 
Commercial Acetylene Welding Co Buffalo Dental Mfg. Co Air Reduction Sales Co. 
Universal Oxygen Co Hauck Mfg. Co Burdett Oxygen Co. 
ACETYLENE CYLINDERS ~nnerior Oxv-Acetvlene Machine Co en Supply Co a 
> erman-Everett Fdy. Co 
ACETYLENE GENERATORS Torchweld Equipment Co Davis-Bournonville Co 
Air Reduction Sales Co BRONZE FILLER RODS International Oxygen Co 
Bermo Supply Co Alr Reduction Sales Co. The Imperial Brass Mfg. Co 
Davis-Bournonville Co Burdett Oxygen Co. Oxweld Acetylene Co 
Uxweld Acetylene Co. Hauck Mfg. Co Superior Oxy-Acetylene Machine Co 
Smit I entions, 1 Bermo Supply Co. Steel Salee Corp. 
Superior Oxy-Acetylene Machine Co Davis-Bournonville Co Torchweld Equipment Co. 
United States Welding Co. The Imperial Brass Mfg. Co United States Welding Co 
ALUMINUM FILLER RODS Oxweld Acetylene ee Sines Universal Oxygen Co. 
Air Reduction Sales Co Superior Oxy-Acetylene Machine Co . , 
Bermo Supply Co Torchweld Equipment Co. ey to —o _— 
Burdett Oxygen Co United States Welding Co Bermo Supply ‘Co e 
Davis-Bournonville Co Universal Oxygen Co Burdett Oxygen Co. 
The Imperial Brass Mfg. Co CARBIDE (Calcium) Bierman-Everett Fdy. Co 
Hauck Mfg. Co : Canada Carbide Sales Co Davis-Bournonville Co 
Suwels poe de phe Co Mach. C Union Carbide Sales Co. Hauck Mfg. Co. 
«ce. CARBON (Blocks, Paste, Etc.) International Oxygen Co. 
United States Welding Co National Carbon Co. rhe imperial Brass Mfg. Co 
- : : Oxweld Acetylene Co. 
Universal Oxygen Co CARBON REMOVING TORCHES Steel Sales Corp 
ALUMINUM FLUX Air Reduction Sales Co Torchweld Equipment Co 
Air Reduction Sales Co fhe Bastian-Blessing Co Superlor Oxy-Acetylene Machine Co 
Bermo Supply Co Burdett Oxygen Co. United States Welding Co 
Burdett Oxygen Co ee oe — “ Universal Oxygen Co. 
Chicago Welding Compound Co davis-Bournonville Co. " _ uf . 
Cortland Welding Compound Co a. oe Br = Works . “Scie ieee oe 
Davis-Kournonviile Co enderson-Willis Welding & Cutting Co m+ 2 ppt) , 
The Imperial Brass Mfg. Co International Oxygen Co FLUE WELDERS (Electric) 
Hauck Mfg. Co The Imperial Brass Mfg. Co FURNACES (Annealing) 
L. Lawrence & Co Messer Mfg. Co. Buffalo Denvral Mfg. Co 
Morey Flux & Chemical Co The Alexander Milburn Co Hauck Mfg. Co 
Oxweld Acetylene Co Oxweld Acetylene Co. Universal Oxygen Co. 
Superior Oxy-Acetylene Machine Co Smith Inventions, In« GASOLINE PREHEATING FURNACES 
Torchweld Equipment Co Superior Oxy-Acetylene Mach. Co Buffalo Dental Mfg. Co. 
United States Welding Co Torchweld Equipment Co Hauck Mfg. Co. 
Universal Oxygen Co Universal Oxygen Co Superior Oxy-Acetylene Machine Co 
ALUMINUM SOLDER . 7 1 : y GAS BURNERS (Preheating) 
Air Reduction Sales Co — aa AND FLUX Air Reduction Sales Co. 
iit ce to Bermo Supply Co : Srpertes Sar -Acetylene Machine Co 
ANNEALING Ff NACES tales tte he ea niversal Oxygen Co 
Buffalo Dental Mfg. Co ee eee, Te. os GAS FLOW INDICATORS 
Universal Oxygen Co Chicago Welding Compound Co H od Engineering 
pg oly ong Ce Cortland Welding Compound Co “National Gauge & Equip 
ASBESTOS GLOVES ace Sg yg Nggulaa 
Air Reduction Sales Co International Oxygen Co GENERATORS (Oxygen or Hydroger 
: 7 > ~pcth Me “ers os Oxweld Acetylene Co saa lytic a ntation ~-beggallna 
X J Re c < ‘ i , ai at | 
ASBESTOS SHEET PAPER ——— Universal Oxygen Co 
Air Reduction Sales Co United States Welding Co GLOVES (Welders Asbestos) 
Burdett Oxygen Co. ate 1 Oxygen Co Burdett Oxygen Co. 
Davis-Bournonville Co eee ba agp = Davis-Bournonville Co 
Oxweld Acetylene Co ELECTRIC ARC WELDING OUTFITS ccanine: Daman Ce 
Superior Oxy-Acetylene Machine Co The Arcwell Corp : Torchweld Equipment Co 
United States Welding Co Electric Are Welding & ting Co F. H. Wheeler Mfg. C 
Universal Oxygen Co General Electric Co GOGGLES 
FH. Wheeler Mfg. ¢ Westinghouse Elec. & Mt Chicago Eye Shield Co. 
BLOW TORCHES (Acetylene) ELECTROLYTIC CELLS GRINDING MACHINES 
Air Reduction Sales Co Burdett Oxygen Co HARDENING FURNACES 
American Welding Co Electrolytic Oxy-Hydrogen Laboratories, Inc Buffalo Dental Mfg. Co 
= e ay ogee Co International Oxygen Co Hauck Mfg. Co 
ermo Supply Co . S omade — ’ — . t ) 
Burdett Oxygen Co. ELECTROLYTIC OXYGEN AND HYDROGEN ie ae dests ene 
Buffalo Dental Mfg. “o GENERATING EQUIPMENT Burdett Gayecn Co ; 
Federal Rrass Worl Air Reduction Sales Co. Bermo Supply Co. — 
Hau k Mfg. Co Burdett Oxygen Co. a . Buffalo Dental Mfg. Co 
entions, In¢ Electrolytic Oxy -Hydrog« m Laboratories, In Davis-Bournonville Co 
+ he Alexander Milburn Co International Oxygen Co International Oxygen Co 
Torchweld Equipment Co Universal Oxygen Co imperial Brass Mtg Co 
BOOKS (Relating to Welding) FILLER RODS (Aluminum) K-G Welding & Cutting Co 
The Welding Engineer Air Reduction Sales Co. Oxweld Acetylene Co 
Pp. F. Willis Bierman-Everett Fdy. Co Superior Oxv-Acetylene Machine Co 
BRASS AND BRONZE FLUY Burdett Oxygen Co. Torchweld Equipment Co 
Air Reduction Sales Co Hauck Mfg. Co United States Welding Co 
Burdett Oxygen Co International Oxygen Co Universal Oxygen Co 
Cortland Welding Compound Ce Torchweld Equipment Co HOISTING MACHINERY 
Hauck Mfg. Co United States Welding Co * HOSE UNIONS 
Bermo Supply Co FILLER RODS (Swedish Iron) Air Reduction Sales Co. 
Davis-Bournonvilie Co Air Reduction Sales Co Bermo Supply Co 
The Imperial Brass Mfg. Co Bierman-Everett Fdy. Co K-G Welding & Cutting Co 
United States Welding Co Burdett Oxygen Co. Hauck Mfg. Co 
Oxweld Acetylene Co Bermo Supply Co International Oxygen Co 
Superior Oxv-Acetylene Machine Co Davis-Bournonville Co Superior Oxv-Acetviene Machine Co 
Torchweld Equipment Cx Federal Tool & A Ste ' Torchweld Equipment Co 
Universal Oxveen “no Hauck Mfg. Co HYDROGEN GENERATING APPARATI 
BRASS SPELTER WIRI The Imperial Brass Mfg. Co Air Reduction Sales Co. 
Air Reduction Sale ( Oxweld Acetylene Co Burdett Oxygen Co. 
} | Oxye ‘ Superior Oxy-Acetylene M r ( Electrolytic Oxv-Hvdrogen Laboratories 
Universal Oxygen C Ste« Sales Cory International Oxygen Co 
rorchweld Equipment Universal Oxygen C 





Universal Oxygen Co 
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Cutting Special Flue Sheets and Flanges 
With a Davis-Bournonville Radiagraph 
and Oxy-Acetylene Flame 


How Would YOU Do It? 


de through 2%-inch plate, 


it 1 1 t nehes per minute—minutes against 
I ] with other cutting tools 


Out 1 ter, 4 hes; inside diameter, 30 inches; 





iz ind the surface of the finished ut 
upper illustration, the small, portable, motor-driven 
graph is making the circular cut in one revolution, 
peed of 6 inches per minutes Thée 30 inches diam- 


the flue sheet is the inside diameter of the flange 
side diameter of the flange is 45 inches, which 
t cut The lower illustration gives a larger view of 
Radiagraph in position after the cut was finish« 
heet being slightly raised above the flange 


These 30” diameter flue sheets and 45” diameter flanges of 2!” plate, were for special heaters 
required by the U. S. Government. Length of heaters 11’6”, diameter 30”, each heater contain- 
ing 85 tubes 114” in diameter. Oxy-Acetylene welding and cutting with Davis-Bournonville ap- 
paratus was extensively employed to insure results not obtainable by riveted construction. Longi- 
tudinal seam of shell was welded, heads were welded to shell, and the 85 tubes welded into the 
heads or flue sheets. When finished, heaters were tested to 280 lbs. hydrostatic pressure. The 
cutting of the heads and flanges by the Radiagraph, constituted a large element of time saving and 
cost saving. The Radiagraph is an exclusive Davis-Bournonville development, and many of them 
are employed in steel mills, fabricating plants, shipyards and U. S. Navy Yards. 


“Davis Apparatus’ combines the widest and most complete range of equipment for Oxy-Acetylene 
and Oxy-Hydrogen cutting and welding, including acetylene, oxygen and hydrogen generating and 
compressing systems, mechanical cutting and welding apparatus, hand cutting and welding outfits— 
portable and stationary, field and shop equipment. It “leads the world” in range, efficiency, and 
number of successful users. Adopted by the U. S. Army and U. S. Navy Yards. Apparatus and 
supplies for the largest installations or for the one-man outfit, of equal efficiency. 


DAVIS-BOURNONVILLE COMPANY 


General Offices: Jersey City, New Jersey. 
a: , , | 
U ¢ Atlanta Cleveland Minneapolis St. Louis 
/ Boston Detroit Niagara Falls San Francisco 
OA S Chicago Jersey City Philadelphia Seattle 
h Cincinnati Los Angeles Pittsburgh Toronto 
aA RATUS Factories at Jersey City, N. J., Elkhart, Ind., Niagara Falls, Ont. 


S BOURNONVILLE © 














HYDROGEN PLANTS 


Hyd sboratori Ii 
i ha . ‘ Beh 
KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co. 
Hauck Mfg. Co 
prchotean Acetylene Co 
ixy-Acetyiene Machine Co 
NEEDLE VALVES 
Air Reduction Sales Co 
Burdett Oxygen Co 
The Mastian-bBlessing Co 
Bermo Supply Co 
Buffalo Dental Mfg Co 
I i ira \\ 
K-G W elding & Cutting Co 
Superior Oxy-Acetylene Machine co 
Torchweld Equipment Co 
OLL BURNEKS (Preheating) 
Air Reduction Sales Co. 


Uxweld Acetylene Co 

Buperior Oxy-Acetylene Mach. Co 
OXYGEN (Compressed in Cylinders) 

Air Reduction Sales Co. 

Burdett Oxygen Co 

t it na ‘ en 4 

the Linde Alt “Produc ts Co 

Swift & Co 

Universal Oxygen Co. 
OXYGEN AND HYDROGEN GENERATING 

EQUIPMENT 

Burdet 


Electrolytic Oxy-Hydrogen Laboratories, In 


I ernat nal Oxygen ¢ 
ersal Oxygen Co 
OX\GEN CYLINDERS 
rirPK WELDING 
Goldschmitt Thermit Co 
VHOTOGRAPHS 
Chicago Architectural Photographing Co 
(Specialists in photographs relating to the 
weiding industry) 
PLASTIC (Fireproof) 
VRESSURE GAUGES 
Air Reduction Sales Co 
Bastian & Blessing Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis- Bournonville Co 
Fe eral Brass Worl 
‘ W ding & Eq} ( 
Raeek Mfg Co 
International Oxygen ¢ 
The Imperia! Brasa Mfz o 
National Gauge & Eq’p’t Co 
Oxweild Sonenne Co 
} In sntions Ir 
Superior Oxy- Acetylene Machine “o 
U. 8S Gauge Co 
Terchweld Equipment Co. 
United States Welding Co 
Universal Oxygen o 
REGULATING VALVES (Acetylene) 
Air Reduction Sales Co 
The Bastian-Blessing Co 
Bermo Supply Co 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Federal Brass Wor 
renera Welding & I I 
Hauck Mfg. Co 
nternational Oxygen Co 
‘The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Ozweld Acetylen« = 
Smit s Inventions r 
Sepestes Orxy- Romaine Machine Ce 
Torchweld Equipment Co. 
United Btates Welding Co 
Trniversal Oxygen Co 
Universal Regulator Co 
REGULATING VALVES (Hydregen) 
Air Reduction Sales Co. 
The Rastian-Blessing Co 
Burdett Oxygen Co. 
Bermo Supply Co 
Federal Brass Wor 


ind W Comy 
D 
I I 
Ly 
Oxv-H g t ‘ 
W ng & 
I 
1 I xX ¢ 
I | I \\ 
he «& \ 
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r Pandy “amt 
ternational Oxygen 
The omg verial Brass Mt «. Co 
niversal Regulator ¢ 
K G “Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co 
Smith's Inventions, In 
Torchweld Equipment Co 
Universal Oxygen Co 
REGULATING VALVES (Oxygen) 
The Bastian-Blessing Co 
Air Reduction Sales Co 
Bermo Supply Co 
Burdett Oxygen Co 
b+ deral Brass Works 
nera Welding & Eq! 
Dest Bournonville Co 
International Oxygen C 
[he Imperial Brass Mtg. Co 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co 
Superior Oxy- Acetylene Machine Co 
Smith's Inventions I 
Torchweld Equipment Co 
United States Welding Co 
Universal Oxygen Co 
Universal Regulator C 
SCHOOLS OF WELDING 
SEAM WELDERS (Electric) 
General Electric Co. 
TANK CONNECTIONS (Oxygen and Acety- 
lene Adaptors) 
International Oxygen Co 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
THEKMALENE-GAS 
The Thermalene Co 
THERMIT WELDING 
Goldschmidt-Thermit Co 
TORCHES (Gasoline and Kerosene Preheat. 
ing) 
Air Reduction Sales Co. 
Buffalo Dental Mfg. Co. 
The Imyperia! Brass Mfg. “oo 
General Welding & Eqpt. C: 
Hauck Mfg. Co 
International Oxygen Co 
Oxweid Acetylene Co 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co 
Westinghouse Electric & Mfg. Co 
TORCHES (Oxy-Acetylene Cutting, 
Air Reduction Sales Co. 
The Bastian-Blessing Co 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Federal Brass Works, 
The Harris Calorific Co. 
Henderson- Willis Welding & Cutting Co 
International Oxygen Co 
Che Imperial Brass Mfg. Co 
Messer Mfg. Co. 
Welding Supply Co 
K-G Welding & Cutting Co 
The Alexander Milburn Co 
Oxweld Acetylene Co 
Smith’s Inventions, In¢ 
Superior Oxy-Acetylene Machine Co 
The Thermalene Co. 
Torchweld Equipment Co 
United States Welding Co 
Universal Oxvgen Co. 
TORCHES (Oxy-Acetylene Welding) 
Air Reduction Sales Co 
The Bastian-Blessing C¢ 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Federal Brass Works 
General Welding & E 
The Harris Calorific Co. 
Messer Mfg. Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co 
The Alexander Milburn Co 
Oxweld Acetylene Co 
Smith’s Inventions, In 
Superior Oxv-Acetylene Machine Co 
Torchweld Equipment Co 
The Thermalene Co 





ALPHABETICAL INDEX TO ADVERTISERS 


Messer Mfg te 
Metal & Thermit C 
Metal & Thermit C ; 
The Alexander Mi rn ¢ 4 
Morey Flux & Che 
Modern Engineering C 








United States Welding Co 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Cutting) 


Air Reduction Sales Co. 

The Bastian-Blessing Co 

Bermo Supply Co 

Burdett Oxygen Co. 
Davis-Bournonville Co 

Federal Brass Works 

General Welding & Eqpt 

Messer & Co. 

The Harris Calorific Co. 
Henderson-Willis Welding & Cutting 
International Oxygen Co 

The Alexander Milburn Co 

The Imperial Brass Mfg. Co 
Torchweld Equipment Co 

Oxweld Acetylene Co 

Smith's Inventions, In 

Superior Oxy-Acetylene Machine Ce 
Universal Oxygen Co. 
TORCHES (Oxy-Hydrogen Welding) 
Air Reduction Sales Co. 

The Bastian-Blessing Co 

Bermo Supply Co. 

Burdett Oxygen Co. 

Messer Mfg. Co. 

Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 

Federal Brass Works 

General Welding & Eqpt 

The Harris Calorific Co. 
Henderson-Willis Welding & Cuttine 
International Oxygen Co 

The Imperial Brass Mfg. Co. 

The Alexander Milburn Co. 
Oxweld Acetylene Co 

Smith’s Inventions, Inc, 
Torchweld Equipment Co. 

United States Welding Co 
Universal] Oxygen Co. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co. 

Davis-Burnonville Co. 

The Dayton Display Fixture & Neves 

The Imperial Brass Mfg. Co 

Oxweld Acetylene Co 

Superior Oxy-Acetylene Machine Co 

Torchweld Equipment Co. 

United States Welding Co 

Universal Oxygen Co. 

The Bastian-Blessing Co 

Air Reduction Sales Co. 

Burdett Oxygen Co 
VALVES (For Oxygen Cylinders) 

International Oxygen Co 

Universal Oxygen Co 
WELDING APPARATUS 

See also “Torches.” 
WELDING APPARATUS (Electric) 

The Arcwell Corp 

General Electric Co 
Wilson Welder Metals ¢ 

WELDERS’ GLOVES 

Chicago Eye Shield Co. 

International mag _ n Co 

FE. H. Whe 
WELDERS’ GOGGL ES 

William C. Adams 

Air Reduction Sales Co 

Burdett Oxygen Co. 

Chicago —_ Shield Co 

J. E. Histe 

Internation: 1 Oxygen C 

Torchweld Equipment Co. 
WELDING (Qxygen for) 

The Linde Air Products Co 

Air Reduction Sales Co 

Burdett Oxygen Co. 

International Oxygen C 

(Universal Oxygen Co 
WELDING RODS 

Atlas Foundry Co 

Air Reduction Sales Co 
Bierman-Everett Fdy. Co 
Burdett Oxygen Co. 
“ederal Tool & Alloy St 
renera Welding & Eapt 
International Oxygen Ce 
Oxweld Acetylene Co 
Page Steel & Wire Co 
Steel Sales Corp. 
Torchweld Equipment Co 





Rochester Weld 
Smith’s Inventions, Ir 
Superior Oxy- 
Swift & Co 
Steel Sales Corporatio 
Sorenson, C 

Southern Welding Mact 


Acetvler M 







Thermalene ¢ 
J. Tobin e- 
orchweld Equipment ¢ 





Union Carbide Sales C 
United States Welding Co 
Universal Oxygen Co 
Universal Regulator C 
I S. Gauge C 

w 
Westinghouse Elec. Mfg 
Willis, P. F : 
F. H. Wheeler Mfg. Co 
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nion Carbide Sales Company 


New York City, 
42nd St. Building 


Chicago, IIl., 
Peoples Gas Building 


San Francisco, Cal., 
Kohl Building 


SOLE DISTRIBUTORS OF 


NION CARBIDE 


‘‘World’s Best Quality—Highest Gas Yield”’ 








Packed in Blue and 
Cray Drums 


“Union Carbide” 


Contractors’ 


For Oxy-Acetylene Welding Plants 


Flare Lights, Torches and 


Private and Municipal Lighting Plants 


is packed in 1|00-lb. 


spicuously, “UNION CARBIDE." 


The following sizes are carried in stock in |00-lb. drums: 


x 2 in. 


14x? 


—a large size. 


2x 4 in. 


—a medium size. 


in. 


blue and gray drums marked con- 


—an intermediate size 


4 x 1/12 in. 
—finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


on hand: : 


ALABAMA 
Rirmingham—1$16 Morris Ave. 
Mobile—16 S. Commerce St. 
Montgomery—114 N. Perry St. 

ARIZONA 
Phoenix—42 S 

ARKANSAS 
Fort Smith— 

CALIFORNIA 
Fresno—932 H St. 
Los Angeles—639 
Sacramento—1523-31 
San Diego—326-336 
San Francisco—Kohl 

COLORADO 
Denver—Nineteenth 

CONNECTICUT 
Hartford—412 Trumbull St 

DISTRICT OF COLUMBIA 
Washington—Maryland Ave and 9th St 

Ss. W. 

FLORIDA 
Jacksonville—515 W. Bay St 
Tampa—197 Madison St 

GEORGIA 
Atlanta—Cor. 

P. O. Box 


Central Ave 


109-123 So. Ninth St 


Gibbon St 
Front St 

Fifth St 

Building. 


and Wazee Sts 


Haynes and Rhodes Stz., 
1594 


Savannah—Ogeechee Canal, South of 
Bay St., P. O. Box 78. 

ILLINOIS 

Chicago—Peoples Gas Bldg.. Michigan 
Blvd 


Decatur—133-147 W. Williams St 
Fast St. Louis—600 Walnut Ave. 
Peoria—100-110 Edmund St 
Monmouth—124 E. Archer Ave 
Marion—315 S. Granite St., Box 
Quincy—222 S. Eighth St. 
Streator—702 East Elm St 
INDIANA 
Evansville—1601 Illinois St. 
Indianapolis—110-112 S. Alabama St 
Terre Haute—921 Wabash Ave 
IOWA 
Des Moines—117-119 Fifth St 
Dubuque—sth and Washington Sts 
Ottumwa—207-9-11 S. Washingto St 
Stews City—925 Fourth St., P. O. " Bos 


747. 


K ANSAS 
Pittsburg—109 W 
Salina—154 So 
VW ichita—721 

KENTUCKY 
Louisville—126 FE Main St 
Middlesboro—1701 Cumberland Ave 


Third St 
5th St 


Beacon Building 


We recommend 
Dtained 


our 








customers to select from the list, 
and address their orders to “Union Carbide Sales Company” at th-« 


Please address request for information or special correspondence to either the New Yo 


LOUISIANA 
New Orleans—3819-21 Julia St 
MAINE 
Portland—11 Ex 
MARYLAND 
Baltimore—19 E. Lombard St 
Cumberland—1 N. Liberty St 
Salisbury—Opp. Fulton Stat 
MASSACHUSETTS 
Boston—(See Cambridge ‘A.’ 
Cambridge—241 Albany St 
Springtield—Napier St 


MICHIGAN 


hange St 


Detroit—Grand R rand ] 

Grand Rapids—500 Shawn 4 “ 
Hancock—First National Bank Bide 
Iron Mountain—215 E. A St 
Jackson—172 South Water St 
Saginaw—1830 No. Michigan Ave 


Sault Ste. Marie. 
MINNESOTA 
Minneapolis—334 N. First St 
Virginia—413 Chestnut St 
MISSISSIPPI 
Vicksburg—1312 
MISSOURI 


Washington St 


Kansas City—1316-1318 W. Eighth St 

St. Joseph—920 S. Sixth St., Sta 4 

St. Louis—(See East St. Louis, Ili 
NEBRASKA 

Omaha—1007-9-11 Jones St Union Sta 

P oO 

NEW JERSEY 

Camden—West and Clinton Sts 

Jersey City—554-56 Henderson St 


NEW YORK 
Albany— Montgomery 
Binghamton 
Geneva Exe 
Hurley ville \\ ] 


and Colonie Sts 
21 Jarvis St 


hange St and R read P 


Jamaica 11 New York Ave 
Kingston—O'Neil St., near Broadway 
New York. 


Niagara Falls. 

P oughkeepsie-—Smith St 
H. R. R Tracks 

Utica 135 Hotel St 

Watertown 438 Court St 

Whitehall—22 Main St 

NORTH CAROLIN a 

Charlotte 

Wilmington =ieo m leé 
N. Front St 


and N. Y.. N. & 


Masonic Te ple 


NORTH DAKOTA 
Fargo—17 Broadway 
OHTO 


Cincinnati—67 Plum St 
Cleveland—601 The Citizens’ Building 


the city from which the 


distributing 
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kest 


Columbus—330 Dublin Ave 
Davton—S8&12-S28 EE. First St 
Tima 338 nast High St 
Steubenyille—The John ©. Fit 
r (ve 24 18 Uorth Se 
Toledo 414 S. Erie St 
Zanesville—Main and 
OKRLAHOMA 
Oklahoma City 27-29 F Grand Ave 
Tulsa ». Roulder St 
ORBRGON 
Portland—Fifteenth and Hoyt Sts 
PENNSYVEVANTIA 





Second Sts 


Reaver ' Reaver St 
Du Bois Webber Ave ind Franklin St 
turis hestr nut St 


lark and George St 
Walnut St 
r st & B & © 


E Greensburg— Cc 
Harrisburg—f2 
tet a ag Messenge 
Pittsburgh—1203 
merce Building 


Chamber of Com- 





Pottsville—Kailroad and Sanderson Sts 
Scranton—Penn Ave. and Vine St 
Shamokin—5th and Walnut Sts. 
Williamsport—Canal and Court Ste 
SOUTH CAROLINA 
Charleston—153 Church St 
TENNESSEE 
Chattanooga—627 Volunteer Stat Ins 
Bide 
Knoxville- 26 West Depot Ave 
Memphis—671 South Main St 
Nash ville—105- 107-199 Broadway 
TEXAS 
Dallas 2-810 Cadiz St 
Fl ae 900 E. Overland St 
Houston—Raker and Cedar Sts., Box 746 
San Antonio -Cor. Leal and N. Salado 
Waco—13th and Mary Sts 
+. .Ae 
Salt Lake City 118 W. Se nd South St 
VIRGINIA 
Lynchburg 1324 Ce merce St 
Norfolk—513 Front St. 


Ric hmond 18th and Cary 

WEST VIRGINIA 
Bluefield—195 Roanoke St 
Charleston—Broad St. and K. & M. R. R 
Fairmont—'‘‘A" Street 


Sts 


Huntington 820 3rd Avenue 
WASHINGTON 

Seattle—1103 First Ave 

Spokane—646 Peyton Building 
WISCONSIN 

Ia Crosse Front and King Streets 


Madison—513-19 Willlamson Street 
Milwaukee—120-134 Jefferson St. 


delivery and lowest freight rate can be 
selected accompanied by remittance. 
r Chicago office 
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SAFETY FIRST 













OXY - ACETYLENE 
EQUIPMENT CO. 
DETROIT, MICH. 






us7, 4 


\ 
Ya 


e, 
s Cee “ A 
“@o, r2s0 #1-S oY 


2-00 fre- na 
: Z 


SSS. Pr. SQ. 





Patented July, 1916 


OXY-ACETYLENE GAUGES 


for 


WELDING and CUTTING 
| APPARATUS 








United States Gauge Co. 
67 Wall St., New York 








WORKS: 


Sellersville, Pa. 








BRANCHES: 


Clark St. Bridge 681 Market Street 


Chicago, Ill. San Francisco 
42 W. Larned St. Board of Trade 
Detroit, Mich. Montreal, Can. 








| Master ‘Welders 


‘Federal’ Regulators 











For Oxygen, Acetylene and 


Hydrogen Gases 


Here’s the Reason Why: 
i eee ebert Regulators are 


made of the very best mate 
rials by expert mechanics for ex: 
pert welders who know the value 
of and appreciate absolutely de 
pendable Regulators. 


They are passed by the Nation 
al Board of Underwriters and their 
safety features make accidents to 
operators practically impossible. 


FEDERAL Brass WorKS 





| 31st St. and Kedzie Ave. 


CHICAGO 
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drums. 


Showing Torch 
Hooks, Tip Rack, 
Welding Rod 
Supply Box and 
Supply Case 


motion. 


rapid transportation. 








Universal All-Steel Welding Truck 


A time-saver and convenience which no progressive welding shop can afford to 


be without. Made in two sizes; to carry two 100 ft. drums, and to carry two 200 ft. 


Truck is equipped with torch hooks on which the torch can be conveniently placed 
when not in use, and a ten hole tip rack. The welding rod supply box is made to 
carry eight pounds of welding rods. The supply case, spaced off into compartments, 
will carry two one-pound cans of flux, cutting tips, adaptors, goggles and wrenches. 

The truck has a hand wheel drum tightening device, strongly constructed, and so 
made that the drums are held tightly, eliminating any shaking when the truck is in 


The entire truck is constructed of heavy angle iron, and has a 10 gauge steel plat- 
form. It is so constructed that when fully loaded it will balance easily, facilitating 
WRITE FOR PRICES TODAY 


UNIVERSAL OXYGEN COMPANY _ : 


Milwaukee Branch, 554-556 E. Water St. 


Sheboygan, Wisconsin 














High Silicon 
Cast Iron Welding Rods 
Atlas Quality 


Also rods, wires and fluxes for welding 
all metals. Quality guaranteed. 


Prices Cheerfully Quoted. 


ATLAS FOUNDRY CO. 
IRVINGTON, N. J. 











OXYGEN, ACETYLENE and 
HYDROGEN 
RE G ULATORS 


ithout U. S. Gauges) 


Approved by Board of Fire Underwriters 


UNIVERSAL REGULATOR COMPANY 
775-9 Communipaw Ave., JERSEY CITY, N. J. 











Tobin’s Adjustable Head 


Operates from any posi- 
tion. No loss of time or 
gases. The nozzle may 
be moved into any de- 
sired position with- 
out twisting or ro 
tating the handle 


yr hose 

















= a Vv aI JI se 
{ 7 3 - . 272 IS 
t > l 
, fo 
‘ any position 
, < E , : y me 7 
ee) as inaicated 


by dotted /ines 


rHE TOBIN ADJUSTABLE HEAD 
attached to any standard welding torch It is now in 
operation on the Pacific Coast, particularly « 
A constant and uniform f w of gas is 





n your regular torch—simply n flexibility in manipu- 
This torch was used on cabinet work on U. S. D royers 
yards, the most inaccessible work being handled with 
he Tobin Head is equally efficient on heavy wor 
writing for information send sketch f y torch 


ze of threads 
Write for prices and particulars 
P. O. Box 905 


R, ds Tobin RICHMOND, CALIF. 
be 











tlhe 


Clean and Quick Method 
of Brazing 


B. D. M. Co.’s No. 101 Gas Brazing Stand for tool 


rooms or ma r purposes, has two powerful 
gas blowpipes which are adjustable in any direction 
The substantial iron frame carries also an air drum 
and necessary connections as illustrated. Equally 
effective for a small piece of soldering, or for a 
heavy job of brazit g requiring both blowpipes and a 
built-up fire-brick icking Price $40.00. Catalog 


“B.X.,” to be had for the asking, tells all about it 


Buffalo Dental Mfg. Co. 


Buffalo, N. Y. 
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The time has come when the electrical and mechanical men of 


steam railroads should aid in the conservation of iron and ste! 
by the electric arc-welding process.—A.R.E.E. Committee Report, October, 1915 
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Take Welder 


to Locomotive and Avoid Delays 


If repair shop or roundhouse is crowded you 


Spokes as well as worn part an be 
readily welded 


One small roundhouse in twenty-four days 








can spot locomotive in yards and carry a G-E 
portable welding outfit out to it. 

A great many repair jobs, such as slid flat 
spots on drivers, can be repaired by arc weld- 
ing in as many hours as days are usually 
required where old repair methods are used. 


The G-E constant energy arc-welding sets 
used are highly efficient in operation and 
assure a steady flow of metal into the weld. 


saved $378.68, difference between scrap value 
and new price, by welding small engine parts, 
and made it possible to almost immediately 
return the engines to service. 


We will be pleased to instruct your welders 
in our school while your welding sets are 
being built, and thus he!p assure you maxi- 
mum benefits from arc welding. 














\/Electric 


General Office Schenectady, N.\ 
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Overhead Leak Eats Up Profit 


If you ask the owner of the average welding shop if he is making a profit, he 





will answer yes. If you ask him if his shop shows any overhead leaks, he will 


say no 


With the Present Methods of Preheating 
There Is Bound to Be Overhead Leakage 


In the first place where charcoal is used, fires must be built, and built or con- 
fined with fire brick. Fire brick costs money, and the time it takes to build and 
start a fire costs money. Lighting a fire with kerosene or gasoline costs money, 
and very often the helper or welder is tempted to use his welding torch to start 
the fire. Oxygen and acetylene cost money. On opening up the shop in the 
morning, yesterday's fires must be cleaned up. Time wasted. And time costs 
money. Many jobs crack and have to be rewelded because of imperfect pre- 
heating. Another waste of time and waste of welding metal, and gases. 


These are only a few of the more flagrant overhead leaks that occur in every 
shop. 


The Wiederwax Preheater Cuts Out This Waste 


To begin with, it does away with charcoal, thus eliminating fire building, fire 
brick, and wasted time in cleaning up old fires. It saves labor. It burns gas, at 
a cost of about one quarter that of charcoal. It preheats in half the time—and 
in many cases in less than half the time—it takes with charcoal. It gives an 
even, soft, radiant heat which is controllable at all times, and is especially adapt- 
ed to castings with large flat surfaces. It removes the danger of uneven expan- 
sion and contraction, and its cooling oven reduces the heat of a piece quickly and 


safely without danger of fracture or warping. It is efficient, thorough, safe and 


reliable. 


That Dollar Which Evaporates in Overhead Might Just as Well 
Be in Your Pocket. - Write Today for Our Free Booklet ! 





The Geist Manufacturing Company 


2001 Atlantic Avenue - - Atlantic City, N. J. 
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Your Weldin 


Eq uipment 
Must Supply 


‘PEP 


AND 


STABMITY 
To TefWelding Arc 


The three prime requisites of Electric Arc 
Welding Equipments are— 




















































1. Sufficient potential capacity to sustain the arc when length- 
ened, for you have to overcome irregularities in the material 
being welded, which causes variations in the resistance of 
the circuit. 


2. In starting the arc your current should not shoot up too 
high, but should be above the normal welding current in 


order to give the necessary heat at the start. 


Constant heat at the arc. This requires variable voltage at the arc to maintain 
constant current, as the heat of the arc depends on the current flowing. The rea- 
son that variable voltage is required to maintain constant current is due to varia- 
tion in the resistance of the arc path or circuit due to the following (a) foreign 
matter such as scale, rust, etc., in the path of the arc, (b) variations in the length 
of the arc caused by the molten metal traveling from the electrode to the weld, (c) 
unsteadiness of the operator's hand and (d) unevenness of the surface over which 
the welding arc is directed. 


Westinghouse Electric Arc Welding Equipments meet these requirements. 
Built in sizes from 150 ampere to 1,000 ampere capacity. 


1. Single operator equipment—Stationary type. 

2. Single operator equipment—Portable type. 

3. Multiple operator equipment. 

Built for all commercial circuits; either alternating or direct current. 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 


WESTINGHOUSE 
ELECTRIC 
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We Can Save You Money 


ON 


GAS AND OXYGEN 


USE 


WELD-A-CAST | 
FLUXES 


‘““Weld-a-cast”’ is a scientific combination of chemicals, 
that causes the metal to melt rapidly, shortening the oper- 
ation, thus economizing in time, gas and oxygen. 


‘“Weld-a-cast”’ adheres readily to the hot welding rod 
which picks up just enough and none is wasted; it does 
not blow away but melts at once; it eliminates blow holes 
and leaves the metal soft. 


Write For Free Samples 


CorTLAND WeE.pinc Compounp Co. 
CORTLAND, N, Y. 
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Welding 


Pincers 


Use up the short pieces 
of Welding Metal 

















matter how short 1s Hold on! What were you doing just then? Stor 


ing away that interesting bit of welding experience, 
or a photograph, perhaps? Don't do it? Give it to 


t wether quickly us. We want to show it to 4,099 other readers of 

The Welding Engineer (you're the forty-one hun 

dredth). If there are objectionable features to it, 

Py +] le releases the jaws to picl just leave it to the Editor (he studied surgery), cut 
a pincers, 19 inches. Holds ting off and adding to is his hobby. 


6-inch to inch diameter Another thing, when you work out a successful solu 

tion to a welding problem write us about it. Gram 
Price $1.00 mar and composition don’t count—it’s ideas we want 
If a sketch would illustrate your job in good shape, 
just make a rough pencil sketch; our draughtsman 
lays’ trial, on receipt of $1.00 If not satisfed will do the rest. 


e address of any welding shop for 


' 0 ts eatumded oa ini Eakin 
\ Vill ) refunded on return o yincer . ° ° 
’ sale urn OF I . If the welding industry is to grow, you welders must 


pass along your experiences. We pay for them 
Jobbers and Agents, write 


C. SORENSEN THE WELDING ENGINEER 
18 E. 16th St. CHICAGO 608 S. DEARBORN ST., CHICAGO 





























Swift Oxygen 


For Welding and Cutting 


Unsurpassed ior Quality 


Pure Oxygen Electrolytically Made under the 
direct supervision of our Chemical Laboratory. It 
is carefully controlled by chemical analysis, thus 
insuring the highest obtainable purity. 


We carry a large stock on hand—so can fill 
orders immediately 


Swift & Company 


Oxygen Department Union Stock Yards, Chicago, III. 
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Here Is What A Large Drop Forging Company In 
Canton, 0., Has Accomplished With Thermit Welding 


Judging from what Thermit had done in the way of repairing heavy 
sections in other large manufacturing plants, this drop forging company 
ordered a [hermit outfit. 

Since the purchase of the Thermit outfit, the following repairs have 
been made: 


shear frame housing 


| 
| crankshaft of an Ajax upsetting machine 
| 6-in. crankshaft 

| 5-in. three-throw crankshaft 

Steam hammer rams 


Steam hammer anvils 


The Thermit welding of these parts saved thousands of dollars in time and money 
by returning them to service quickly. 

Thermit is the only welding process which has and can successfully repair heavy 
sections. The fact that over one million and a half pounds of Thermit were used by 
the railroad companies and steel mills during 1918 is ample proof of its efficiency and 
economy over all other methods for welding heavy machine parts 

Our pamphlet No. 1779 describes the overation of the process and illustrates the 
class of repair work for which it is best adapted. 


METAL & THERMIT CORPORATION 


120 BROADWAY, NEW YORK 


329-333 Folsom St., San Francisco 15 Emily St., Toronto, Ont. 


7300 So. Chicago Ave., Chicago 1427-1429 Western Ave., Pittsburgh, Pa. 
Factories located at Chrome, N. J.; Wyandotte, Mich.; East Chicago, Ind.; Jersey City, N. J. 
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BURDETT OXYGEN COMPANY 


AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN~ 99 2 % Pure 


Service from The following 
BURDETT PLANTS 


Seattle, Wash. Detroit, Michigan 
Los Angeles, Cal. Logansport, Ind. 
Oakland, California Chattanooga, Tenn. 
Salt Lake City, Utah Cincinnati, Ohio 














Denver, Colorado Pittsburgh, Pa. 

Oklahoma City, Oklahoma Chester, Pa. 

Fort Worth, Texas Norristown, Pa. 

St. Louis, Mo. Cleveland, Ohio 
Chicago, Illinois 
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During the hurry and excitement of 
war times, none of us investigated 
the merits of competing machines 
as closely as we should. We were 
influenced largely by promises of 
prompt delivery. 


In a short while we will again be on 
a peace basis. Competition will 
then compel us to buy THE 
MOST EFFICIENT. The wise 
man will employ the present transi- 
tional period in investigation. Ex- 
amine a Willis Welder. Try one. 
Willis Welders are Good Welders. 


Henderson Willis W. & C. Co., 


2305-15 North llth Street, 
St. Louis, Mo. 





ATTENTION! WELDERS! 


Do you want to know how to fix scored cylinders quickly and easily 
without the necessity of re-boring and so the old pistons can be used? 
If so, send us self addressed stamped envelope together with the name 


and address of a firm using oxy-acetylene welding or cutting and the 














2a" a" a" 22" a2" a"o"e aaa aaa eee ee 


make of apparatus in use and we will send full instructions without cost. 
: 
‘ 
2 
a 
: 
: 
eee ee nn ee Se ee ee wa gn nn ne 
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Demonstrating the Advantages of 
Linde 65-Station Service 
Over the Private Plant. 


INDE success in meeting the tests imposed by abnormal 
conditions has exposed the weakness of private 
° plant service. 


These private plants, many of which have already fallen 
by the wayside, were installed on the theory that they 
would prove economical and dependable. 


In actual practice the fallacy of the theory has been 
conclusively shown by balance sheet comparisons—com- 
parisons of the cost of operation and the actual service 
rendered by these two competing sources of supply. 
Among the factors contributing to the failure of the 
private plant in all these cases are the following: 
1. Unlooked for increases in Oxygen consumption— 
far beyond the capacity of single plant service; 
2. Unlooked for operating trouble—involving tem- 
porary failure of supply and expensive repairs; 
3. Unlooked for operating expenses—upsetting manu- 
facturing estimates; 
4. Unlooked for deterioration—upsetting depreciation 
calculations; 
5. And last, but not least, the extension of Linde Ser- 
vice through new factories and warehouses to pro- 
vide a nearer and more convenient source of supply 
for each district. 
These aie but a few of the factors that have brought about 
the discontinuance of many private plants, by concerns who 
have written off their investments to place their dependence 
in Linde Oxygen exclusively. 


This service the Linde Company alone can render 

-service made possible through the Company’s 
chain of 65 distributing stations backed by its 
enormous manufacturing facilities. 














In maintaining this service to these users, the Linde Com- 
pany often finds it necessary to “shift the load” from one 
of its distributing stations to another—to meet suddenly 
increased and widely fluctuating demands. 








The Linde’ Air Products Company 
30 East 42d Street New York 
‘Largest Producer of Oxygen in the World”’ 
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pearlite, eutectic and eutectoid. 


both 


are Ferrite, cementite, 
is the basis of steel and cast iron, we 


like 


differences are 


pure iron 
under the microscope and then 
made by the f 


see what it looks 


what addition < 


n and other elements. 


to No. 1 shows fairly pure wrought iron welding wire 


} . ar 111 + iced 
ack streaks and specks are slag. It will be noticed 


e metal is composed of a large number of different 


erains, the boundaries showing dark continuous, 


grains almost uniformly bright and clear Che grains 
pure. The 

the edges of the grains, the 

height, 


ferrite, practically boundaries are really 


»ws thrown by surfaces ot 


are not all of the same owing to the action 


e etching acid not being the same on each grain. 


oto No. 2 is of a piece of boiler plate, containing about 


er cent carbon The only difference’? between this and 


No. 1 is that in the No. 2 there are some dark irregular 
f Under 


ed patches between the corners of the grains 
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to do this. The familar idea ot a 


not have to e melte 


solution issolved in a liquid; for example, salt and 


water. But in the case of metals, we must extend our ideas 

to take in the fact that one solid can dissolve another. The 

case hardening of iron, and the making of tool steel by the 
. 


cementation process are well known examples of the dissolvy 


ing of carbon in steel while red hot, but not melted. Such 
a solut s calle solid solution for obvious reasons. An 
excess acetylene fla plaved for some time on a piece ot 
iron will put enoug arbon into it to make tool steel of its 
outside s ce As the carbide of iron is not held in solu 
tion in cold n, there must be some temperature below 
which it exists as carbide of iron. This temperature is about 


Che change from the solid solution occurs 


in al per cent < arbon steel as follows: As the steel coels 
from the melting point, it solidifies by degrees through quite 
a range of temperature, say from about 2,660 to 2,180 degrees 
F.: at the latter temperature it is entirely solid, and is a solid 





Fig. 1. Longitudinal section of wrought iron welding wire. 
The black streaks and spots are slag. The grains are outlined 
by the dark lines, and are nearly pure ferrite. 200X. 

Fig. 2. Boiler plate containing about 18% carbon. The 
| ferrite grains are clearly outlined by the dark lines, but the 
| dark spots at the grain boundaries are pearlite, and contain 
| all the carbon in the steel. 200X. 


Fig. 3. Same as Fig. 2, but at higher power. 750X. The 
} pearlite spots show their laminated structure. The etching 
j was not sufficient to show the grain boundaries. The rather 


rapid cooling of the plate has prevented the full development 


} of the pearlite. 750X. 

| Fig. 4. Annealed 45% carbon steel. Ferrite at grain boun- 

| daries (F); pearlite in center of grains. The amount of 
ferrite becomes less, and the pearlite more as the carbon 
increases. 200X. 

Fig. 5. Steel containing about 77% carbon; it is nearly all 
pearlite. The light plates are cementite, the dark ones, 
ferrite. The dark color of the ferrite is due to light and 
shadow effects; they are really nearly as white as the 
cementite. 1200X. 

Fig. 6. Annealed 1.1% carbon tool steel. Pearlite grains 
surrounded by cementite films; there being more carbon than 
necessary to make pearlite, the excess appears around the 
grain boundaries. 1200X. 





Fig. 7 1.1% carbon tool steel quenched in ice water from 
1800° F. The white plates or needles are martensite; the 
dark parts show that the cooling was not rapid enough to 


hold all the metal in the martensitic condition. 430X. 
Fig. 8. 18% carbon steel quenched from 2200° F. in ice 
water. The structure is the same as With high carbon steel, 


but the low carbon permits the piece to be machined while 
the piece in Fig. 7 cannot be. ° 

Fig. 9. 
clearly. 
graphite. 


Fig. 10. 


Very soft cast iron. 
There 
200X. 


Cast iron of Fig. 9 quenched from 1800° F. in ice 
water. Some of the graphite plates (dark streaks an spots) 
still remain, but the ground mass is martensite, as in 
Fig. 7. 200X. (The white spots contain the phosphorus in 
the metal, and are a eutectic of iron carbide, iron and iron 
phosphide, commonly called phosphide eutectic.) 


Fig. 11. Same as Fig. 10, but showing the martensite 
more clearly at higher power. 430X. 
_ Fig. 12. Cast iron of Fig. 9 heated to 1800° F. and cooled 
in furnace. This would be the structure of an ordinary 
casting. The grains are all pearlite. The black plate is 
graphite. (The white banded and dotted part is well de- 
veloped phosphide eutectic.) 430X. 


Ferrite grain boundaries show 
is no pearlite. The large dark parts are 





igh magnification, as in Photo No. 3, the structure of these 


lark spots shows duplex, consisting of alternate light and . 


lark plates. This duplex structure is pearlite as before ex- 
ained. 

[f we examine ordinary machine steel, such as we purchase 
in iron store, or a piece of structure steel, such as an | 

eam, either of which contains, say, .3 per cent carbon, we 

rhe amount still further 11 

Photo No. 4, 


per 


steel more of the pearlite. 


carbon increases, as shown in 
shell 
rbon, and Photo No. 


out .77 per cent carbon. 


creases as the 


a piece of steel, containing about .45 cent 
5, from a locomotive tire, containing 
It will be that No. 5 1s 
mposed almost entirely of pearlite, there being very little 


ferrite, that is, ferrite other than that in 


noticed 


the pearlite 
has been found that a pure iron-carbon alloy of about .9 
cent carbon is composed entirely of pearlite and it is, 
tore, called eutectoid steel, pearlite being the eutecteid 
and carbon. 


Photo No. 6, from a piece of tool steel containing about 


per cent carbon, we see a structure that somewhat re- 
bles that of Photo No. 5, but with the difference that 
is white material around the grains ests prove that 


white material is cementite, and it is called free or ex- 


ementite to distinguish it from the cementite in the 
te, there being more of it than iust enough to make 
tructure all pearlite. 
t us now consider the changes that occur when steel is 


ned. It is stated above that the iron, when 
rature, has dissolved in it the carbon, in 


of iron. It must be 


at high 
the form of 


understood that the iron does 


difference in the size of the grains in the 
different heat treatments, 
Statement 


two photos is 
and does not affect the accuracy 


solution of carbide of iron in iron. No further change takes 
place except that it becomes cooler as the temperature falls 
further, till 1,480 


before 


degrees IF. is reached, when the excess 


cementite mentioned falls out of solution, and the 


steel consists of a mass of grains of solid solution serround- 

When the falls to 
the grains of solid solution change into 
Structure Photo No. 6. No 


down te the or- 


ing by hlms of 
about 1, 


cementite temperature 
(00 degrees F 
pearlite, and the 


further 


is as shown in 


occurs as the metal cools 


Che 


only for 1 per 


« hange 


dinary temperature changes and temperatures 


steel, but 


given 


are correct cent carbon give an 


idea of what happens in all steels. 
If we desire to see the structure of any steel at a high 


may do 


temperature, we 
that 


plunging in ice water Che 


so approximately by heating it to 


point, and quenching it as suddenly as possible by 


stricture resulting is only 


approximate because it takes an appreciable time, even with 
liquid air, to cool the specimen, and during that time some 
change is occurring; still we gain much from such a pro- 


cedure 

Photo No. 7 a piece of the same steel as in 
No. 6, quenched in ice water from 1,800 degrees F. 
what is called m 


steels 


shows Photo 


It shows 
artensite, and is the structure of all quenched 
No. 8 shows a piece of soft steel 


¢ ‘ 7 ‘ 
> 200 degrees F. in ice 


Photo quenched 
from water. The structure is the same, 
but there is very little hardness to it, and it is easily ma- 


(Photo No. 7) 


chined, while the former piece cannot be 


machined at all 
before. the 


As stated greatest difference between com- 


mercial steel and cast iron is that the former does not con- 
tain over about 1.5 per cent carbon, while the latter may 


- hi £ a TY) » 4 
contalt oO eo tO 


4 per cent, while all the carbon in steel] 
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rod heated to 1,800 deygrees 



















the shape of grapnite, wi ch is JUST tHe Ss le imMa- =" ¢ water It is so hard it cannot be 
the black lead used in making pencils a1 ucibles. filed. 
friable material imparts its qualities ir less Pho N a spot on the face otf a piece Ol or- 
t to its quantity, to the cast 1 that cast dinary cast st elted with the torch and chilled by 
soft and weaker than stee This graphite is fre radiation an ct 1e photo is a section through the 
led graphite or tree carb to distinguish 1t tron center of t spot, a vhite edge is shown in Photo No. 
existing 1 rbide ron, whi ybvious 19. It sists cementite, the white material, and pearlite, 
i " sometimes is, called con arbor the darker parts t rse too hard to machine or file. 
t ( other elements in cast ir such as Photo N s} ae 1 spot in a weld, a section hav 
sulphur, phosphorus and silico Ss quite compl i been made throug t, while the structure is as in Photo 
ne fact stands out early and tl that as N ; e 18 e Same t igh a little coarser, as in Photo 
: reased, other things being equal, the iron be No. 19 ¢ rd spot is in the original material 
te! ecause silicon promotes the r tio ‘ Photo No show " ece of chilled iron, which has the 
and of course prevents the formati pearlite same structure as tl ard spots Che difference between 
s the iron soft As cast iro sa carbo the various ‘ S t shown above is in the rapidity 
st as is steel, it would nat lly be expecte that th with whicl ng s been done rdinaryv chilled 
ts « ing wonld i t the s ffect « ron 1s ed ist t ny other sand casting, but 
g. 13 Cast iron welding rod as received. The white is Fig. 18 Section through spot on piece of cast iron, heated 
te, the dark is very fine pearlite. The dark plates ir just to melting point and allowed to cool in air. The 
ferrite are graphite. The half tone spots in the pearlite quenching by the cold iron around the melted spot was very 
phosphide eutectic. The etching is deep enough to show rapid The white layer (W) on top, has had some of the 
grain boundaries in the ferrite. 430X. silicon burned out, and the rapid cooling has made white, 
qg. 14. Same rod as Fig. 13 heated to 1800° F., and cooled or chilled, iron. 3X 
urnace to resemble an ordinary casting. Mostly ferrite Fig. 19. Structure of white layer of Fig. 18. The white is 
graphite. One pearlite spot. The slow cooling has made cementite, and the dark, pearlite. 430x. 
h more graphite and ferrite than in Fig. 13. 430X. Pa H H id. Th 
> ig. 20 ard dot ina weld. is n > P al 
g. 15. Same rod as in Fig. 13 melted and quenched in sake 7 shat S is in the origina 
water. Even with this rapid cooling there is much - ia 
aphite present, because of the large amount of silicon. Fig. 21 Structure of hard spot in Fig. 20. It is the same, 
whitish ground mass is mostly martensite. The irregu- cementite (white and pearlite (gray), as in Fig. 19, but 
y shaped white spots are probably phosphide eutectic coarser because of the longer application of the heat. 430X 
. 
t well developed), and cementite. 430X 
16. 15 i her r 1200X Fig. 22. Chilled cast iron. The white is cementite and the 
g 6. Same as Fig. », but at higher powel ' ground mass, gray, is pearlite. 100X. 
martensitic structure is very clear. This piece is glass 
cS : 1 0 . : 
Compare with Figs. 7, 10 and 11. 1200X Fig. 23 Eutectic of iron and carbon. 4.3% carbon The 
g. 17 Same rod as in Fig. 13 heated to 1800 F. white is cementite, the dark is pearlite. Notice the banded 
hed in ice water. The structure is about the same as and dotted structure, which is similar to that of the phos 
15, but there is more graphite, because of the lower phide eutect n Fig. 12 also, its partial resemblance to 
hing temperature 430X pearlite, Fig. ¢ 00 X 
r nd t s the fact Every te knows a s ( the rate ot cooling is 
ist } ired ( Ul same arge = s tha that « the quenche 
( s¢ &. 11m¢ har € l s iS al tne IeCE t ( that there Wie fais the 
his is account t! more ( ng ¢ ntite to se] Ate t as such instead of beine partly held 
, Bevis sting as he ws that sol a ¢v as martensite s in the 
t ( ses, OF s ild use S l 1eTh¢ I I tee t therefor appear 
5s tha =) i] es I © Ges Ce Sdl nat t t t i ece Gi cas ron « tee ait 
bot ses \ 1 very ( position upon the P 
ist N¢ T1¢ t { . = ~ i t if tre \ h Lf t | le | ‘ 
e s ‘ the ( so t ( t ( the twe 
24 + ~ r¢ i ( ist C ire +1 : , 
( t res ¢ + + 
sia uA e nea reatmen that 1 
develop nt < t OTA] Ce S + ¢ + + + 
“ { Sa )¢ ( cep ‘ 
} + oran! > ctr t} é + ‘ YT? as . 
I the graphite tne tructul 1m¢ size of ¢ ; lependent une a nee 
\ I rre 1 grain W Q any : aca een 
sary at t ( t the cast ire vill ( ound 
Os s the sai 1 t “ aeere 4 , ’ 1 , 1 
: the Sam = territe at rlit ( the graphite could be 
ed 1 e water eT ve , 1] these spaces welded Ve 
] shi Ss <9 S ne é it W € t 1 1 
1 —s sade si si would i natural that heat treatment 
Phot y r 1 } ] 1 1 
Photo No. 7 would ha the s t the two metals. During the 
® echoawea the , ry 200 d ane 
12 ° Ww the sari . Catea Ace ‘ Ww ¢ dit & pl t ble to secure severe enough 
ed down wi the furna hich pr stru 
l Vn Wil the tTurnac¢ vnicn i ( quencl C rt + cite but the coolin, rapic 
r ) + } ver y acting t ne 1.719 } . 
‘ to that of an averag asung metal enough at ti t I ed irom, as 1s clearly shown 
s that very slow oling wa tl the the phot | + clear from the photographs 
t af oranh in Photo No a4 + ¢ silico ‘ - 
I or gcrapl te if I t N ), and l that ever wit ercentage of lic nt ait ent 
i. 2 1. 
any men hard mate tensite or cementite in be pro 
1° f+ n 1 ‘e ] r t | ] } ot} 
lo 1S Irom a piece el yr rod S 4 duced t } ri Silicon is quite readil fe 
terial — . 3 < " cmall e + rat : : , 
1, and as it 1S ¢ t mali f a] it 1 ‘ r the chilling properties of the 
the struc "ea 3c Asferent om } to i. . & | 1 
ne tructure is different from | metal ( 1 t t hard spots are caused by the 
j jece -f the came dh to R00 
d atl or t re ) 
14 1s a piece of the same rod he o 1, rapid « tl etal aggravated by the removal of 
ant santas 2 > furnace res S 1ewh T 
and cooled in the furnace to res¢ mewhat sjlicor ; } N 1 shows the average compos 
1g Of an average Casting. tion of n cast iron, of cast iron welding 
Inc eR and P aneg feam ¢ 7. f +] ) " P ’ or ° 
‘i 15 and 16 are from ae ame rod rod ast iron The two important ele 
| 1enched in ire Tr vr . 
que iched in 1ce Water. mM ¢ + = con The carbon is the same 
eal -aicihe ‘ u t ill ¢ sec , the licon ic lowest in the hille 
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3 " 2 gher in the weided tha t 
‘ t being lulus of elasticity of a small p 
a betore the weld will tirely of material of the weld was about OO t 
the case of machinery i square inch as compared with about 13,500 
P 1 spots, because some of it teel and 12,500 tons tor wrought 
11 e the original material is not’ strength of small welded specimens was 
ture as the weld, so that its t the strength of the unwelded steel plat 
it of the weld For these of inch and average 90 per cent for plat 
the rigina material a thick. Up to the point of fracture, the « 
led specimens are not sensibly different 
( the avoidance tf, hard spot similar unwelded material. At stresses great 
1 be piled up a trifle elastic limit, the welded material is less d t 
the original material melted to steel and the ultimate elongation of a wel 
th tl i iterial, and the two allowed to ru measured on a length of 8 inches, is or 
eases tHe 1% iperature or tne vared with 25 o1 0 er cent | 
t \ t VS Ss ( the s on ecimens are not capable ) ell 
to pa nto the melted original, thus keeping over the described radius for more than 80 
t it stlicon 1s rather easil\ surned out of inch plate, and the bend 1S reduced T 
i the necessity ot not keeping the heat in the case of 1-inch plate. Unwelded 
re than is ne sal same conditions can be bent to 180 degrees W 
e conditior eing thin control of the one doing can successfully withstand considerable impa 
the es] ents of The H [he chemical and microscopic analysis 
tirely up to the welder.” iterial of the weld after deposition is ] 
¢ e of terest + ¢ Fic. 93 tl eutectic a n, though it contains 0.03 per cent carbon, 0.0 
yn ( 1ins 4.3 per cent ca n. | silicon, 0.02 per cent phosphorus, and 0.04 
1t 2.075 degrees F.. while pure iron melts at mes* he local effect of heat does not 
ees | rounding material greatly, and the stru 
turbed about ys inch from the edge of tl 
rABLE NO. 1. little if any evidence of oxidation 
Machinery Weldins Cihitted Butt welds have a tensile strength « Ot 
Sexes Rod Iron velded plate Lap welds with fillets on b 
' I Cone Deo Cras.’ Der Cent tensile strength of from 70 to 80 per cent 
0 0 0) aterial. Riveted lap joints for plates t 
il SO 0 1.00 ength of 65 to 70 per cent ot the ur 
a9 n- 0 lly speaking, the tensile strength of 
0 1a0 9S is great as the unwelded material, but 
on . hat greater reliability of work p is 
ts that are either lapped or stray t 
a ¢ +] lan inint ie ahout strono t} 
APPLICATION OF ELECTRIC WELDING TO SHIP- yogkpe. ee oer on re oe. 
BUILDING. d will withstand more trying conditions 
) joint 
' Se Regulations of Lloyd’s Register. 
‘ » tes beee canhend ta these \fter full consideration of the subject tl : 
bet a. wie , nt Shale to be comcned te ed to recommend that probational rules 
a awe I anit the hi weeedt shiie for the application of electric arc welding t 
ghiat a oe st ee ee? ind that the approval of the society should ¢ 
, : socmitae the eee ta the Ss that complies with these regulat 
| irranged t carrv out le that before welding, the surfaces to 
- 4 ead eet mer : period of e fitted close to each other and that a utt 
; connections are to be lapped or strapped. Wit 
One th ta lems . ; éta tions the breadths of overlaps of butts and 
tai ey BER aoe chek eaeten es of the welds are to be as follows 
the t | S t¢ the ) ess 
t S een worke until it possesses a fine f : 
OFS ess of Plate, Width of Overlap 
( ctility is uniform in every direction, it : ; 
tically free from fibrous structures. With electric weld Inch Seam and Butt, Inches 
metal is attached to the mild steel and is coole 0.40 and under . 
that the weld tends to become deficient in duc- 0.60 
tility Che proble: therefore is to select the material o 0.80 “MA 
t trod that t general elastic properties of tl 1.00 3 
ture are not unduly depreciated. Intermediate values may be obtained nae 
Che general scope of the experiments included the eter- thickness below 0.4 inch plate, the thi 
‘ ‘ elasticity and the apot mate it 70 per cent of the thickness of the plate [1 
last limit; the determination of the ultimate strength ee aeaet 7 
iltimate gation; the application of alternating MAIL ORDER WELDING COURSE 
stresses with both rotating and stationary test pieces; cold- We are in receipt of a booklet issued by the t 
welds, and impact tests of weld specimens; also Correspondence Schools, Scranton, Pa., in G 
he ind microscopic analyses. Welding This mail order course is very 1 
lementary, if we'are to judge by the bulletir N 


Results of Tests. e 


[he tests showed that the elastic limit appears 


— 





















YISCUSSION of the MERITS of 
BOTH CHARCOAL and GAS PREHEATING 


re istings where rpaiston 
: : 
) must be taken into con- 
tl et seems to be a wide lif 
hi s th 
t r gas ind 
, 
r Cla i¢ C 
( 1ethods 
nmends the 
irety, for this 
t explain 
] - 
S Ss fe belheving so 1 S cast 
e metal that gives the greatest 
trouble, will not touch on any 
this time, such as bro cop 
rrass or aluminum 
1: sa > 
s a peculiar metal—more so 
ers nd is classed Ss a poor 
f : —ee er conte 
o! ¢ IS devoid oO €iasti t 
gation therefore, wi acture 
leal easier than ot! etals 
r \ Strains ofr stresses 
s type casting comes to the 
' 
epairs 1t 18 alWavs essa 
' 
re that expansion and contr tio 
e SI e or the yece oO mses tree 
theretrore t S r essel i 
ta to avoid thes¢ ct es 
eating tur illy ic ) essity 





By ¥red J. Maeurer* 


its own weight or from heating, 
the built a fire brick wall all around 
sting, setting brick about half an inch 
rt to give sufficient draft, put a layer 
rcoal on floor of table underneath 
t and light same, then covered 
entire casting with asbestos paper to re 
tain heat and keep off all drafts, and 
ter the casting slowly warmed up addi- 
il charcoal was added until the cast- 
ge was fully heated and ready for 
welders 
ter these castings have been pre- 
eated and welded, it cannot be too 
: ly impressed on the welder’s mind 
is an absolute necessity, 
additional charcoal should then 
( it around casting which brings it up 
reater heat, and then starts to cool 
ly and evenly. This method also 
ughly anneals casting, distributes 
equalizes all strains and_= stresses 
t were originally in casting or were 
Cause Irac mpose veldi Iso that which is always desirable and 
eating OF necessary { vy t t the welder and customer secures 
At spt I prs t ma ¢ St 1ron weld, and it cannot be denied 
vercorie it a isting charcoal used for preheating 





Heavy Casting, Protected by Fire-brick Furnace, Being Preheated Fig. 2. Figs. Nos. 4 and 5 Show How This Casting Was Prepared. 
1 and No. 2 fully illustrate the type of castings alone t] ( esired necessities—and what is 
and these are only two the thousands more to t these are absolutely essential where 
ind that are being welded and have been welded — cyececs ed 

st, and which have made welding solute neces- , : 
very large plant in the United States, a1 that played In * ecting ¢ prec purposes only hard 
rtant a part to help win the war. , = salle i p< gehedeee should be used, as this grade 
lanning in advance what wav these castings would does | ; ' ff any offensive fumes or odors, burns with- 
preheated, we set them up on brick about twelve ate wignes e, burns slowly and evenly, needs no fans or blasts, 
ba ae eke cae ai nberine casting an is readily and easily controlled, and will heat any kind or 
rs, also in center, to prevent warping and sagging type of casting eve nd slowly, to any desired tempera- 
ture, and last, but not least, allows the casting to cool slowly 


‘*hicago Shops 
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is-Bo 


and evenlv. retaining hea from ty enty-four to forty-eight 
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Fig. 4. A View of Fig. No. 2, Showing Preparation 


Fig. 3 Here We Have the Finished Result of Fig. No. 1. 
O ‘ N completed and in ru e main objection to the use ot a gas 


“ ww big. No. 2 was preheating lies in the fact that it is impossib 
- | ‘ rt 1 e 1.71 1 
il Ho ol ese €at ina argee casting whiie 1t 18 DeIng W 
tis } ’ 1 ; 7 y +} «i and ‘ halt ' + + + ++ nec ' + hist ++ . fla; 
cas S Nave e¢ sery oO nore han two anda Na ( i Ss ecessary to sh om ga rl ¢ 
sembled 1 \ »] ling < eT ’ ' ratit 1) »diatels n } +4 
i embDi 1 Since welding Va S are oOo ating iS 1mmediatelty upodn s 
+ ta rt ] tr + 
is +S sla © i st ( 





° TH 
& 
big 6 \ Large Casting Successfully Preheated 
, 
S are sO0akll ore eata 
er side with their welding torches, theref 


site each other the two extremes of « 


tracting, and heating and expanding, and wl 


s only a question of which one of the two has t 
ngth, and if the casting does not fracture the 
t surely would when subjected to test, or re 
through handling, loading or unload 





Fig. 5 Another View of Fig. No. 2. Fig. 7. Another Large Casting Successfully Preheaté« 
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} , last cor i d unevet €€ 
* ame rapid coolin eee a es Rae + the | 
ihis same rapid cooling tends tc gf abo tne | 
f she carhon and ira: na § +t | } P 
yn OF the cCarDdon and iron, and to \ at 1S Cailed port 
, +1 
this same wnite 1ron eing ve I t i 1 Naving 9 
» Strengtn iI 
t A té > { 4 ‘ 
s at t in the e . s that ha a“ 
( vas s i S alte ict 
i ¢ ete t t r 4 ole 1 true 
ring while the Vi 9 floo \I 
eS r€ er cause ¢ sf stresses pbe P 
in hr t t t ) | 
rt ting throug t St coo Gas ftlames Se Ky 
eousty Se ( 1 v tT ises too nu 
S j 
' t + ] 
r t where ¢ | Sik C¢ L110 piay ) \ 
and ) odern sl} > 1S COMpliete t ith sys 
ures Nos. 6, 7 and 8 cle y show rge castings 
, , 
peel s cess! ily Ww ¢ and wel re heated by 
te loes not wish to cre the ession in the 
] } ] 
Is readers that preheating a Casting th char ) 
antees a successtu ve gz job. this is toa 
sting al be properly preheated a1 olec the 
a\ ¢ accurately plat ned in adval ict, rop 
re ; for nd fter ly ; +} P 
care Of betore and weld tnere are 
Ss to be take! nto c¢ Ssiderati sides preheat 
| “9 — 1 
I will try to explain he greatest essential is to 
y constructed and reliable apparat the best 
‘Iding materials. The concerns sel eap grades 
mat ils tell us that b has er 1¢ 
} ] ‘. 
aqaown the cost of we ge operat s it to the 
) a 
vy sS 
8. A Large Casting Preheated with a Gas Flame ( 
\ 
shoy k1 re 9 ts P ‘ 
& mate als use t co titut ( el ( ha 
st, the balance g ide up gases é 
i 
te IWS this tT 4 Sut { if 1 4 ) 
the est is nor bn 1 whe al 
s desired i | al to a ve 
Ve lost t i¢ st S the 
+h the net ¢ ¢ S De 
t Cé tT nl 1s T ] t ~~ ? t | 
1 ¢ whe tens le the ‘ 
O!1 OOO ) are S es 
itaw p P +, R ] S , 
1 } ; | 14 ] } 
terla | e rod ¢ S 1 a p 
ct + é ts that « + de 
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metallurgists 


obtainable 


i yaratus Is Of vast 1M- 
é ~ x v1 ict that no workman can turn out 
‘ poor set of tools, and the writer 
a good weldable casting has 
t Ss neap wl 1 could have been 
Ss i tus bee! ised, and big manu- 
a\ TO’ d this to be onlv too 
k of apparatus because it is 
s tl n a $10.00 micrometer tor 
want to know what is the matte) 
t a neutral flame tor the Ie th 
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WCndnne "Cds Snes @ 
ANNOUNCES THE OPEMING OF 
THEIR NEW OFFICES th THE WINOY City 
549 McCORMICK BLOG. - » CHICAGO. ILL, 
Mr Henry Booth will hold doun-+the manager's desk 
( 1 t] changing 1s absolute 
elegated to the scrap heap, and 
‘ ne at once and ward oft 
ri ; time and unless your torch 
eut ’ s impossible to make a good 
t t t rrovght out, as an ex 
\ burn a weld, resulting in a 
Id that t st l any strain whatever. At 
e the weld, leaving the metal 
pl mxImate t} tre t 
t t t hown in Figures 2, 4 a 
( and if the weld is spongy 
t d not hold and the resultant 
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the best welding m 
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WELDING A CLUTCH PULLEY. [he clutch pulley was welded in the \ 
reat deal of benefit from readit First, we used a portable emery to do the grindi: 
trongly brought it, aS an ex »kes being about two inches thick and four é 
time Che Welding we ground all the way through, forming a forty-five 
t a A g and Mfg. Co., We then put six supports under outer 
5. ee feet t ulley, and a twelve under inner rim, also one under the hub rt 
t eighing about three Sa | le fire brick furnace around same, allowing a 
t ere laranteed, and are doing their clearance around and above. 
iti We left four holes on each side at the bottom f 








Welded for the Charleston Welding Works, Charleston, S. €., by 











le turi t Dp it three yarrels 
¢ llons ) kerosene to | oht Same, a 
stos Heating time x hours: weldit t 
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¢ eldir ro me side ‘ t 
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+ + <] if \ re ~ t té 
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ve degree revel 
As t Vas tw 1 es tl ick, W ¢ veled 
‘ ssible ‘ bb had to be pre 
Vas necessary to make tour welds and s t 
ty-tour barrels of charcoal, te: allons 
red pounds cast iron rods, and one p 
lavis-Beurnenville water cooled torch 
t ri the DS r ¢ V¢ de 1 il d Fliliara ec 












THE USE and MISUSE of OXY- 
ACETYLENE EQUIPMENT 


By C. J. Nyquist* 


1 


\S STORAGE AND DISTRIBUTION. 


t is, of course, necessary to use 
ne gas holders and comparatively 
ressure compensation tanks, but 


kind ( 


le conditions, 


storage of oxygen and the dis- 
on of oxygen through pipelines 
similar to air storage and dis- 
except that oxygen deteriorates 
s sooner and that greater precau- 
st be taken to avoid losses due to 
If welding is What we claim for 
certainly advisable to weld low 


tanks and the pipeline 


storage 


\Water traps in pipelines must be 


against and the lines should be 


yrted in order to avoid strains on 


not advisable to use large 


storage 
acetylene, at least not inside a 


ld preferably be placed outdoors. 
ne distributing lines must, and for 
made tight and kept 


applies to 


reasons, be 
hich also 


ind water 


all cocks, v: 


seals on the lines. 


for leaks should not be made 
f flames. 


as to the risk of flame 
it 


tests, especial 


is nevertheless 


with lg 


bad pr 


hted matches 


un 


act 


it pipelines filled with acetyleme and ev 


rs containing acetylene under 


pressure 
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e regulators are designed to reduce the 
ure to a desired working pressure and to 
es é That is certainly not done 

rew against the springs and the 
thread limit and then checking 
torch valves. The most common types 

( eat holder connected to the dia 
es essure is applied the regulator 
S stance away from the regulato 
( : enly driven into the regulator 
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the cylinder valves in use do 

tion, and it 1S, therefore, nece 
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REGULATORS AND TORCHES. 


the 
ne welding and cutting equipments 


st neglected parts of OXy- 


e g rally the gas pressure regulators 
and the torches. Many operators entirely 
disregard the instructions given them re- 
gardi the use and the care of these in- 
struments. Welding should be recognized 
as a trade but there certainly must be 
some requirements demanded of welders 
besides the ability to weld metals. Any 
welder worthy of the name should be 
familiar with the construction of the ap 
paratus intrusted to his care, and should 
feel obliged to use them with the same 
care and consideration as the mechanic 
uses his machinery, tools and instruments. 
lust as easily as one can distinguish the 
5 » machinist from the real, dependable 
mecha by the quality of his work and 
by t he Vay he keeps his tools in order, 
so can the ‘good welder and cutters be 


al melters and burners. It is a joy to find 
good care of their apparatus 
do 
agree with me that it is deplorable 
apparatus is handled. Look into some tool 


any of them Any fair minded welder 


drawers, and you will find regulators, 
nches, spikes, bolts, nuts, scrap iron and 
ble and disorder. On the other hand 


who actually takes his work seriously 
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JUDGE BY YOUR TEST 


The three illustrations on the left are actual photographs 
tests to which we put the REGO Model ““L” welding 
Of course, the photographs might be retouched or son 

of operation might allow us to make these tests w 
flashing the torch. 


BUT—we guarantee you can do the same thing in your own 
shop and if you flash the torch, you may send it to 
get your money back. 


This Company gets your interest by its advertising a 
advertising must be truthful because we wholly dep: 
re-orders. If REGO torches didn’t do as we claim 


wouldn't be any re-orders. 


The elimination of the costly flashback isn’t the o1 
complishment of the REGO line of welding torches 


Absolutely equal proportions of oxygen and acetylen 
consumed, effecting a considerable saving in oxygen bil! 
and making better steel welds, free from excess sparkii 
froth. 


Lower pressures are used, resulting in a soft flame, : 
and uniting the metal without blowing or “‘sweepin 
line of welding. 


Up to the advent of the REGO line, the balanced p 
principle of the REGO was new. The U. S. Patent ‘ 
in granting a method patent covering this principle, s 
this contention. 


We want you to know all about the REGO line. O 
ature is free and there isn't a shop in the country to 
we will not extend the privilege of proving our clai! 


There are real technical reasons why the REGO prin 
correct—you can learn these reasons from our litera 


You can prove them by using the torch. 
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ING APPARATUS: 


REGO MODEL “L” WELDING TORCH 


For Acetylene (tank or medium pressure generator) 
k | No FLASHBACK | 


NO THREAD ON TIP 






























Many call this the “All- 


Purpose’ torch, since it 





— BALANCED PRESSURES 
mn 





will handle every | weld- 
ing job from light sheet 


metal to heavy castings. 











Measures 22 inches over 


all. 


SOFT WELDING 
FLAME 














re NICKEL-COPPER 
lk ONE PIECE TIP 
§ 








Furnished with ten (10) 
nickel-copper tips. 





The gases mix in the tip on 
the REGO balanced pressure 


principle (not an injector.) 


Price, complete, with ten 


tips, $40.00. 








Our catalog illustrates, de- 
scribes and prices a full line 
of welding and cutting torches 
ranging in price from $6.00 
to $80.00. # ASK FOR IT. 
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designed and constructed 
gas mixing devices 
yndition fr the welding and ze langing these holes or bor« 
ly the results obtained by th aming invariably results in trouble. If 
The safety of operation is even them a soft wire should be used. The tips are 


therefore, evident that considerable by being either reamed too large at the ut] 





a 


During the War Mr. W. D. Grant, of the Detroit Prest-O-Welding Co., Instructed a Class of 75 Girl Welders. 


suld be given to the mght selection of the torches. that the holes become irregular or partly closed 
he process is cOmparatively new and in a state of de lorch valves should be kept in good condi 
pment, all of the apparatus used is subject to improve- packing nuts on the needle valves drawn 

There is nevertheless a considerable difference be- to avoid gas leakage Metal seated swive 

a real torch and some brass goods sold under the’ tions are better than stationary hose nippl 


name and recommended for the same purpose. The be so designed as to give an absolutely 


These Girls, and the Girls in the Hlustration Above, Did Very Well Indeed. They Welded War Materials. The Most of Them Did it Becats« 
ere Patriotic. 


orches are, flimsy I any pressure used. The hose must 


back, poor gas 1 ; wire or screw clamps the hose conne 
Leaky joints, tiy + rubber cement may be used to insure 


much trouble ut the hose and the connection 


i 


last long or give satisfactory at this point results in considerable loss 


reasonable care mes in bad burns 
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Here’s Information You Need! 


In view of the modern trend toward welding as a means of labor, time 


and money saving, and the positive superiority of ARMCO IRON Send for 
filling material, every well posted welding engineer should have this 


hook of valuable information at hand for quick reference. your copy 
“ Armco Iron Welding Rods and Wire” is not merely a catalog, but 


treats in a helpful way of the following subjects: 


Requisites of a desirable filling material. 
Welaing of mild steel and wrought iron. 


How and why the new American product ARMCO 
IRON surpasses the now unobtainable genuine 
Norway and Swedish irons as a welding ma- 
terial. 


How a single composition of ARMCO IRON sup- 
plants a large number of compositions of other 
welding materials. 


Analysis and physical tests of ARMCO IRON. 


i Typical examples and illustrations of welding 


done with ARMCO IRON. 


Emergency Fleet Corporation specifications for 
welding wire. 





Microscopic study of steel. and iron with refer- 
ence to welding. 


Cost cards for keeping tab on welding jobs. 


3 
Metallurgy of iron and steel, including color chart : 
for heat treatment. : 


Miscellaneous useful data including tables of wire 
gauges, conversion of temperatures from 
Fahrenheit to Centigrade, properties of ele- 
ments and metal compositions, decimal equi- 
valents, metric conversion tables, definition: 
of electrical units, mensuration factors. 





{if you are a consulting, designing or managing en- 
gineer, shop superintendent or foreman, your free copy 
is ready for mailing on request, and the engineering ad- 
vice of our welding specialists is also free for the asking. 











Established 1883 as Page Woven Wire Fence C 


Makers of ‘‘Copperweld” Copper Clad Steel Wire; ARMCO Iron Welding Rods and Electrical Wire; 
Wire Mill Products, Plain and Galvanized; Wire of Special Analysis; Wire Fencing for all Purposes; 
Factory Gates; Ornamental Iron Fence; Machine Guards; Tool and Stockroom Partitions; 
Architectural Iron. 











Plants:,Monessen, Pa. and Adrian, Mich 


Sales Offices: 30 Church Street, New York 


Western Representatives: Steel Sales Corporation, Chicago 
Canadian Distributors: Taylor & Arnold, Montreal and Winnipeg 
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WELDING A LOCOMOTIVE CYLINDER. hamber that are used for reenfor 


lo weld these bridges or ri 


12-in. to the right side of the 


1 »- Lp 
places or cracks were 
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I rire brick, coveril 
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and take care ol 


built and the cylinder was he 


four hours, to bring the wl 








Welded Under Direetion . Betore Welding. Fig. 2. Before Welding. Fig. 3, Preheating. ‘ig. . Ready for Macl 


Fig. 5 Cyvlinder Welded. Fig, 6. Cylinder Welded. 
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The “U. S."” Welding Torch requires no introduction to the metal 
working world, as its high standard of efficiency in all classes of work 
within the range of the Oxy-Acetylene process has long been estab- 
lished. The mixing features entirely eliminate the troublesome flash- 
back and insures a soft neutral flame which appeals strongly to the 


careful welder. 


Agents wanted in every state. 


UNITED STATES WELDING CO, Inc. 


Minneapolis, Minnesota 











Welding Apparatus 




























» 403 Asbestos Glove 











Welders Asbestos Gloves 


and Mittens 


WHEELER 
PROTECTIVE 
WEARING 

APPAREL 











Quality is the dominant feature of all Wheeler 
products. 

Quality in material, manufacture, fit, comfort and 
durability all combine to make Wheeler Protective 
Wearing Apparel the very best protective apparel on 
the market. 

The Wheeler line covers every item in asbestos, 
freproofed duck and leather gloves, mittens, hand- 
leathers, leggings, spats, aprons, coats, pants, helmets, 
etc. Get in touch with us and let us tell you about 
them. 


F. H. WHEELER MANUFACTURING COMPANY 


215 West Huron Street, CHICAGO 

















1-Finger Mitten 
















cana 





EL 

D 
IN 

NG 
ENG 
IN 
EE 
R 







\e 
oe a : 
pre 
wid & 
wpe os” 
oo 
pe yt ov™ 
<i) os xpe 
ede 
WB 











rot ne 
soon 
\se® v AD AN 
%: pro™ £ a oe 
ype < a ve 
0 onl’ ee oreF A 
yor <e) yo yos®S 3) h 
w soe w?nse oF 5 we v eons 
»® ) runt yp? qu} v TS ew ov 
“po* ” cont ext 6 
ab ‘4 J £ Bo* s ane _-¥t ene® 
ow x x i ag as Sets aoe ge 
oo : ost — col e° Ww as “rH 
ee ‘ eo ‘ A re * DS mee oat we ans ger nit OSE 
ene 2s - e . oa ae ins Wee ase ; 4 
o . By ye ow 
reo y ~ X00 stom gd 
ut e ins * Cx 
a3 SpE aie 
Ww or onl ig, we 
pot “hes asi 
pre gel yarns yo OHA 
ape we) \o— er ane 
t ye Cc nore 
ere 


rt 
ere 
y aot xe “eo “fos 
G ge* care of : 
sc v carte of ‘ORs TO 
act of wee XK — ost \ee i use 
»y 
C “ak a4 RSs an ee es 2 e 
Ay am 2 ot 
pre 0s ek veoSgeOy ry =. Rtg ; aS * 
vee ns = Ge be ae ~ x ~ uve® oust WW or™ 
ane ws cr . 4 yor a oY a x besins a as g8® 10e att of os 
\o swe. av at. e ‘ . *« ate s 
we 14 Meno 2is® n we Ree an , i 
“ , Tests ses Sadlsy 5 secre ey 0 v 
PN ae o> Cc ‘on™ “om C AES “A Ge 
rors a) Sy 7 
eS rhe we A st WON ane How. w pees ye 
Peas Aa vit . a Ve gros D, ier 4ro8 a 
os ANS — as qos coat ‘\08 ane ere ; 
s we Yue yo os GHG v 8 
sod and he at™ we Cou a PS t 
ot aiset sos eins P 
*% oy, rrPXy 4 ARs 
re Ye “st oF 
6 ex D AND Rg be 
of eat eee 
uy) pe Be ns, 
~—e ere 


eile 
ea wary 
4 BO Gs poe 
wat woe 
cow ul woe P ght ~ 
cess amore sve Son Sie 
Pase* =s ‘ive a N yase 
G sho tot NG gut one 
vo” © cot 40" ers 
Sor ene 4 xed: yx, wert ot ye 
vee we yarns raver ee te , 
ast on Wy se gm? em . E of 
Senge WON egies setts § Xe Gay 
Tis yn RVC - : oy ¥ 
aw e's aint we are ot) ° cone yt “ og 
OK A aced oe og ost 
coe po ae 
8 con® HO 4 st 


a * 
of ws, ee 
gut ape 
cet, SI ‘ 
oat se ct wD 




































































Ox 
ydizing F 
am 
e? 





] 
Ct would 






Se 
V 
ye AD k 
W 


pds ar 
ec ~ 
d by D asked . 
no 
nt} 
1. 


an 
SW , 
ers m 

an 

V 






am’ hc 
S YW 
“A m< 
™ any 
»Dile W ‘t of mple 
ing.” are - 
an- 


a b 
ook 
ev a 
er qt 
V 1e 
\ S 
velde tion 
' she put up 
d | O 
] me 
€ 


is $y. 
0 

you 0 pos 

The W tpaid. 


™ 
ok ($1, in 


tj 
e 










ave 
a ve ; iF 
The rym 1 fact j 
pric Oonth. it 
sis 
” 


eld - 
ginee 5.00 tod 
ay 
and 
Se 














nd 


it 
or 3 
year 
Ss ($6.00) 
and 
the 







L. 
B. 
MA 
CK 
ENZ 
IE 


608 
= 
Deashes 
n 
St. 




















THE WELDING ENGINEER 








WELDING SPECIALISTS 


Leading Welding Shops of the United States, equipped to handle unusual 
and difficult welding and cutting work. We send men anywhere and 


cuarantee work. Prices reasonable. 


Correspondence solicited. 




















BRAZING 


Consulting 
Engineer 


Specializing in the above 
lines, also in Scientific Pre- 
Heating and Heat-Treat- 
ing methods and devices. 


Correspondence Solicited 


M.C. GREEN 


DEMONSTRATION PLANT AND 
REPAIR SHOP 

325 Campbell St., Williamsport, Pa. 
Bell Phone 1149R 














Davis-Bournonville Co. 
147 W. Austin Ave. Chicago 


Davis-Bournonville Co. 
Marion Jersey City 


Davis-Bournonville Co. 
316 Penn Ave. Pittsburgh 


— 










NE of the largest and best equipped 
job welding shops in the United 
States. Our men are experts. No job 
too large or too complicated. Work 
guaranteed—prices reasonable. 


When in trouble send for our man 


Torchweld Equipment Co. 


Fulton and Carpenter Streets, Chicago 














Texas Headquarters for Welding 
and Cutting. The Best Equipped 
ant in the State. 
PI he Stat 
Southern Welding & Machine Co. 
. 212-14 College Street 
e In San Antonio, Texas 
Gg AO # “= OD 
co 0c ’ ¢ . 
emcee ..s 
o& gg ~. = 2 
~ = “Sp o ro) Ho 4 
Po¢ Bis g D \ 
» Sy 2 29> 2 
We not only do welding, D fe) Veg 
but supervise the design n° Ga. 
and installation of oxy- ” [= 35 a ° _ 
_ Pe er 
acetylene welding plants; Go Mee ua @ 
report on welding ma- == ec 29 
terial and methods; make = 62-36 8 ‘ 5 
. w m_+ 
tests on welding appa- -e EX « a . 
. — 
ratus for efficiency and ee E'S p rs | 
economy. - ox 2% ee = > 
= , 
; : © w 
Nine years’ experience. oe z “4 2 ad : 
Rochester Welding Works WW > 34-66 
349 Orchard St.,Rochester,N .Y snes ee ™ . 
S. W. MILLER,"M. E., Proprietor EO a eae 
0oSGE Og yg 2. 
» i ~ u = 
- = ¢ Wo .* 
“4 qe . ba @ Per > 
ET eo awe 
WE weld broken machinery and auto C c v— + 
parts. Aluminam crank cases a spe- ~ a. gel’) co WO w 
cialty. Welders and brazers of all © 4 D wv a O - 
metals. Custom welding for the trade. Y : c a Se e 3 
Let us figure on your requirements. © okt ahd = = v 
Imperial Brass Mfg. Co.,Welding Dept., —sa—41 x 
508-510 S. Racine Ave., Chicago, Ill. a = 
= _—« 
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it's bound to be a power for good 









a help to welders 








ers are entitled to Class D memberships, whi 


9 ¢ $5.00 (see March issue). The Secretary is Howard ( 
‘4 American Welding Society, 33 West 39th Street, Ne 
New York. 


SAFETY RULES FOR OXY-ACETYLENE WEL! 


; » fo] no > ‘ > heer nted ‘ .. 
Reg. U. S. Pat. Office. [he following rules have been adopted by the 



















a eee ae Se er ae ied ca 
Published on the 15th of Each Month by Pennsylvania Division of the National Safety ( 
may w >t] be obs orved by all who are neage d 
THE WELDING ENGINEER PUBLISHING CO., y weil be observed Db} ire engag 


lene welding or cutting operations, and the trans] 





608 S. Dearborn 8t., Chicago, III. 












Telephone Wabash 7134 or care of oxygen and hydrogen tanks 
Equipment. 

C. BB. Maelemale. . wn. cc ccccccvccccccccsovcsccsscce President and Editor ‘Tr : hs - sigan : : 

l li pressure tanks should be fitted wit! 
Subscription payable in advance and postage free. 2 . S ‘ ‘ 

1 ee a Se 

United States, Canada and Mexico.................. -..++.$2.00 a year devices, and tanks not so equipped should D€ 
DD 2 oan ew a66 be kw 0Oe been kee a eS be Gab eet bowen 2.50 a year 
Se GE, GUE bc cb ce cescderceeeresenertsecnscneeeeeounses 20 cents 


Single copy, foreign sil ial abe oa acta ef i te ici ih kg am 25 cents 

Entered as second-class matter January 20, 1916, at the postoffice 
at Chicago, Illinois, under the act of March 3, 1879. 
The Welding Engineer is a member of the Audit Bureau of Circula- 
tions 









Eastern Office: 












171 Madison Ave., New York. Telephone, Murray Hill 4394 
Max I. Barth, Eastern Representative. 


The Welding Engineer in Australia and New Zealand. 




















































M Rr. Hill, Mat k House, Devonport, Auckland, New Zealand, is 
ra edited representative in Australia and New Zealand for obtaining 
w subscriptions 





Burdett Plant at Seattle, Wash 




















include a high-pressure 





Che equipment should 
= idicate the pressure on the tank, a reducing val 


low-pressure gage to indicate the pressure on tl 







The American Welding Society. [These should be assembled as one unit and 


VW have with us a new association which is to be know! they need not be separated when they are attached 
is TI \merican Welding Society [f properly man letached from, the tank. The two gages should | 
ven ind we elhieve the new association is in sate ha . ferent sized openings; one should have a right hat 
od should result In fact, an organization of som« and the other a left-hand thread so that they 
d, to char n the cause of welding, has been badly 


neede Che American Welding Society is to deal with all 
ystems ofr velding and it is expected that the advocates 
lend their eftorts 


welding will 









When we went to war we were hopelessly unprepared 
i welding standpoint. We took advice, from a Nationa 
standpoint, ft every Tom, Dick and Harry Che result 
expected At the end of tl 













established society, composed 







the cause of welding 


petent welders We have no way of classifying them 


word for their ability—until 














spoil a jol Che result is that a great many people have 
at 





tact, 


Eneland before you are recognized as a welder, it 


necessary to present yourself for an examination as té Steel Billets to be Made Into Shafts for Large Ships, Cut to Lengt 
. Oxy-Hydrogen in Plant of Pacific Eng. and Constructicn Co., S¢ 


proticiency You are then issued a Certificate of Pro 





ciency, wh officially fixes your status in the welding terchanged. There should be one of these unit 
, oxygen tank and one for the acetylene tank 

Chis is a work the new American Welding Society cat 3. All pressure regulators should be equipped 
well undertake Geographical conditions make our task safety relief valve which will relieve the pressure 
harder, but the vork is worth while We can _ aftor diaphragm and low-pressure gage in case the hi 
to ¢ to some expense to put the stamp of approval o1 alve should develop a leak. 

ompetent welders +. Wire-wrapped hose should not be used 

I eering Associations in many fields are interested in 5. The oxygen and acetylene hose should be 
veldis Che American Welding Society ought to be the color or the couplings should be stamped for ident 
inswet heir Committees ought to work out all of the purposes, so as to avoid interchanging the hos 
problems and present all of the solutions necessary \ll 6. The torches should be of a type which will 
engineering and mechanical societies should be taught to fire 
depend upon us for reliable and timely information Rules for Operation. 

The owner and Editor of The Welding Engineer recom 1 Under no condition should acetylene be used 


Lena } } . 1 | an 1 1 . 
ends tnat Ss welder friends back up this new associatio! 





(Continued to Page 40 
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“PRACTICAL WELDERS 


WANT TO KNOW 


The Cost of Operation 
OF 


The Mephisto A. C. Welder 


If your rate is 3c per kK. w. h. 
your cost on average work 
would be under 15c per hour. 


Compare this with your 
oxy-acetylene costs. 


You can t disregard a saving 
of this magnitude. 


A portable machine with 


welding current from 40 to 150 amps., with 
a tap for intermittent cutting. No regulat- 
ing apparatus or moving parts, with ef- 
ficiency of over 90%. 








SEND FOR BOOKLET 600 


THE ARCWELL CORP. 


42 BROADWAY N. Y. CITY 


Cc. P. R. BLDG., TORONTO, CANADA 
E.M. NOONAN CO.—PHILADELPHIA R. L. HUNTER—SEATTLE 
F. H. DORNER—MILWAUKEE STRONG, CARLISLE & HAMMOND—CLEVELAND 
PHINEAS H. YORK— INDIANAPOLIS, IND. 

















-d from Page 34. 


e next morning the welding was continued across thi 
t f the valve chamber, from the right side to the lett 
le ot the valve amber and part way down the lett side 
\s the operators required relief a man was left overnig 
th t sa t t as the pre us night. The ne 
| I i i 1 ( ¢ itor Vas Oo the OD i 4 
t ¢ Vas 1 it ( 
When all welding was finished the cylinder was given 
enough fuel to bring all parts to an even heat and all crac 


the furnace were sealed up with fire clay to make an a 


tight furnace for annealing the whole job. Every possi 
crack was plugged to prevent draft and the fire was left 
urn out slowly The cylinder was left in the furnace unt 
cold, then all remains of the preparations for welding wer: 
removed The cylinder was calipered and did not show 
of round more than 1-16 inch The valve chamber was 


calipered and did not show out of round. 
The cylinder was machined for all bearings and cylinde: 


heads then a test of cold water was applied of 250 Ibs. There 


was not a sign of a leak at any part of the weld. This w 
We lded in N ven ber and has been giving rood service every 
day between Evanston and Ogden 

Che total welding cost of preparing and welding complet 


would be under $400, according to figures obtained, besid¢ 
giving the engine back for service at least three weeks bs 
fore they could put on a new cylinder, and this was during 
war times when an engine was needed the most. Of courss 
the cost of the operators was not considered for they wer« 
Oxweld Instructors sent out for the work, under servic 
contract 

The instructors who did the work were L. H. Gill and 
C. E. Allen, on the main or first part of the welding, the: 
John Fitzgibbons arrived to help finish on the last day. 


> 


Tetal welding hours 38, total welding in ft., 38 Thickness; 


of metal, trom 34 in. to 4 in 


SAFETY RULES FOR OXY-ACETYLENE WELDING. 
Continued from Page 33.) 

pressure is greater than fifteen pounds per square inch 

2. Special care should be given to the storage of oxygen 
and acetylene tanks. Acetylene is classed as an explosive 
and only a limited number of containers should be stored in 
any one place. Oxygen tanks should be stored in a separate 
place from acteylene tanks 

3. Oxygen and acetylene tanks should not be allowed to 
remain near stoves, furnaces, steam heaters or other sources 
of heat, and should not be exposed unnecessarily to the 
direct rays of the sun, as an increase in the temperature of 
the gas will cause a corresponding increase in the pressure 
within the tank Any excess of heat may also soften the 
fusible safety disk with which the tank is provided, causing 
it to blow out and permitting the gas to escape 

$+. Oxygen tanks should never be handled on the same 
platform with oil or grease which might find their way into 
the valves on the tanks. 

5. Oxygen and acetylene tanks should never be droppe: 
nor handled roughly and should never be stood on end unless 


fastened so as to prevent them from falling over. 


6. Tanks should not be handled by crane, either magneti 
or mechanical 

7. All empty tanks should be marked plainly with the 
word “empty” and returned promptly to the store room 

8 An open flame should never be used for the purpose of 
discovering leaks in acetylene tanks Leaks can generally 
be detected by the odor of the acetylene gas, and their loca 
tion in be determined by applying soapy water to the 


1e tank and watching for the soapy bubbles 


surtace of t 


formed by the escaping gas 
9 No repairs to oxygen or acteylene tanks or equipment 


should be made 


r attempted. All defects should be reported 
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promptly to the foreman, and by him to the 

10. Leaking acetylene tanks should not 
should be placed in the open air and all open 
away from them. All leaking acetylene tank 
reported promptly to the foreman and immediate] 
to the manufacturer. 

11. All open thames should be kept away fror 
where there is any possibility of acetylene 

12. Care should be taken to protect the dis 
of tanks from being bumped, as a Jar may damage 
and cause it to leak. 

13. Grease in contact with oxygen under press 
cause spontaneous ignition. Great care should be 
to handle threads or valves with oily hands o1 
gages should not be tested with oil or any other 
arbon If a lubricant must be used, the purest 
is permissible. 

14. Gages, apparatus and torches reytiring repa 
be sent to the manufacturer, and local repairs sho 
attempted. Valve seats should never be replaced ¢ 
the manufacturer. 

15. The use and operation of the pressure res 
reducing valve On oxygen or acetylene tanks s 
follows 

Open the discharge valve on the tar 
moment and then close it Chis 1s to blow out 
any dust or dirt that might otherwise enter the 1 

b By means of the stud or nut connection on the 

connect the regulator to the discharge openit 
Release the pressure adjusting screw of t 
to its limit. 

d. Open the needle valve slightly if there is one 

Open the discharge valve on the tank gradu 
full width 


f. Open the needle valve to its maximum if the 

g \djust the pressure regulating screw until tl 
pressure is shown on the low-pressure gage. 

16. The discharge valves on the tanks should 
slowly, and care should be taken to avoid strair 
damaging them by the use of a hammar or the wt 
of wrench. A _ special wrench should be made 
opening these valevs in case they stick 

17. When the operation of the cutting or weld 
is stopped for a short time, the needle valve on the 
should be closed, or the pressure-adjusting screw s 
released to keep the pressure off the hose. The 
should be opened momentarily to let the pressure 
hose lines. 

18. All tanks should be inspected at the close of t 
work. 

19. Proper precautions should be taken to pri 
hose from flying sparks. 

20. Ali hose should be examined periodically at | 
every week. This should be done by cutting the | 


he end of the connection and examining it Ir 
after a few months’ use, the hose should be cut off 
inches back of the connection and examined for de 
defective hose should never be used. 

21. Special care should be taken to avoid the 
of oxygen and acetylene hose or piping, as this mi 
in a mixture of these gases that would be highly 
The practice of using right- and left-hand threads 
mended. 


2. White lead, grease or other similar substa 


never be used for making tight joints. All joints 
in equipment should be made tight by solderir 


1°o 
hk 
9° 


23. The oxygen and acetylene valves at the bas 
torch should be tested daily for leaks. 

24. Where hydrogen or other gas is used it 
acetylene, the same precautions should be observe 


acetylene. 
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SMITH’S KEROSENE 
PRE-HEATING TORCH 


The announcement of new Oxy-acety- 
lene Welding Equipment by Smith's In- 
ventions, Inc. means that that equipment 
has been experimented with and perfected 
beyond that of any other similar equip- 
ment in the market. 







Our Kerosene Pre-Heating Torch is no 
exception to this policy. This torch does 
not have to be heated up before lighting 
nor must the kerosene be fed under -pres- 
sure. 


An air line carrying about 40 lbs. air pressure feeds kerosene by vacuum system. 
The kerosene tube is simply dropped into a kerosene barrel or can. A valve opens 
or closes the kerosene tube. The torch works equally well with gasoline or crude oil. 


The Torch can be lighted instantly, simply with a match. The torch flame may be 
regulated to vary from six inches to four feet. 


The nozzle of the torch may be screwed off, and when removed the torch makes 
an excellent kerosene spray for cleaning motors, transmission cases, differentials, etc. 
Also an elbow casting may be screwed onto the nozzle, thus turning the flame at a 
right angle. 


Smith’s Automatic Acetylene Generator 


—is the most economical method of producing acetylene gas. It not only pro- 
duces gas from one-third to one-half the cost of acetylene in drums, but it does away 
with the inconvenience and the serious delays that drums cause. It supplies gas at 
a range of from three to twelve pounds pressure. Is easily adjusted to different 
speeds, may be moved on a small truck about the shop. It is a valuable investment 
for any welding shop. . 


Write for catalogue and full information. 
g 


SMITH’S INVENTIONS, Inc. 


Manufacturers of Pistol Grip, Welding and Cutting Torches, Generators, Regulators, Welding and Cutting Tips, 
and other Oxy-acetylene Equipment. 


Department No. 1. MINNEAPOLIS, MINN. 
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vanities of Bartlesville, Okla 


1OmMa 
1 is ompanies in the country, recent 
new home, the Masonic Building, and he 
March 21st tor the citizens of Bartlesville a1 
it ill parts of the country. <A special 
ered Kansas City to Bartlesville by 3 
local 1 iger of the Empire Company 
NRansas City s leading business 
re ti Empire's otthces was a big su ess 
0 visitors took advantage to inspect the 
ire wonderfully furnished. Hundreds ot 
uets of tlowers added to the attraction 


the moving picture sl 


re’s numerous oil and gas developments. 


Iniature Ol! rig in Operation 
} +t) , wt why uN 
t1 le monstration which Was 
1 arti ts of é proved to be a lg it 


Iding and cutting of pipe showed all the 


s which are used in pipe line work. I 
ne welding and cutting equipments use 

were furnished by the Oxygen Gas ( 
City \lissouri Mr. ( R Brock, super 


link, assistant superintendent of the 
s were in charge, asisted by Mr. J. R 


and Mr. E. N. Stevens, welding engineet 


as Company, of Kansas City, Missouri 


ELECTRIC HEATING FURNACE. 


tric tool-tempering furnace, which uses the barium 
and salt 


The 


lig ga 


ft he: 


principle, is proving highly successful in 


South Philadelphia works of the Westinghouse Electric & 


» chief advantages of this type of furnace ove 


DB % 


um, * 


oke, oil or wood, are constancy and ease ot 


leanliness, equal heating of each atom of 


the specific part of the tool to be tempered, low cost of oper 


1 excellence of the tinished work 


Abe 


Iders’ 
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lt would be 


lowing me 
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ithciently to 
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otherwise 


rature 
0° and 
ength, 
minum 


Note 


may 


Wal 


WELDING CRANK CASES. 


ut 


an 


ditt 


bring 


ch 


tends to expand the metal and as the clamp 


1 
be 


ped 


desired to move i 


a month ago at a meeting of the North- 


Association a member described a_ certain 
operation on an aluminum crank case. The fol 
wing is a description of the kink: 


aluminum crank case it sometimes hap- 
on which the welding operation is done, 


e section is filled in, warps slightly, short- 


on which the weld is made. This naturally 


hard matter to shrink the opposite side of the case if the fol- 


Ww 
h 


t 


earings out of line, and the usual method 

earings sufficient to make the crank cass 

scrape the piece 

icult to stretch the welded side of the case 

the bearings back into line but it is not a 
4 1 

used. First, place a long, rigid clamp on 


unk and set it up tightly, providing large 


earings under the clamp at both ends by means of small, 
1s, Ne 
preheating tor 


with the aid of the welding torch or a 
heat the side of the case that is clamped 


“3 


prevents this expansion it will close up. By this means the 


I 
brought into line again. If the case is 
place a strain on it in the direction it is 


and heat. Bearing in mind that the tem 


at which aluminum is most malleable is between 


600 


it 1S 


becomes 


E 


we 


and that above 600° F. it rapidly loses its 
| to apply the heat gently. Above 600 


brittle and will easily break or pulverize.” 


long side of the case might be shortened as 
the bolt holes would be pulled out of line, and 
case would contain internal strains. A better 
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would be to saw the short side, allow the 
to its normal position, and weld where sawe 

\ steel casting manutacturer does not 

a number of small ladles, but uses 

pour the entire casting at one tim H 
1etal fluid so that dirt and impurities cai 
producing a clean casting. Making a we 
same as making a steel casting. lollowi 
more metal that can be kept in a molte: 

a weld, the cleaner it will be. Adding sn 


to produce laps and cold-shuts and to incl 
the weld. A clean weld is the foundation 
ing; therefore, the addition of small quai 


+; 


me should be avoided.” 





When rapid production became a press 
kmergency Fleet Corporation establish 
teaching men to operate the electric at 


\s is well known, electric welding « 


s 


in connection with the repair of the | 

in the manufacture of new ships, where it is 

g a great number of pieces which hithert 

at much higher cost and with much great 
One of these welding schools was < 

supervision of the Lincoln Electric Co., of | 

and gave a complete course which enable 

man to learn the fundamentals of electr 

short time. 

Now that 


continuing this same school and are putt 





the War 1s Over, the Lit 


s 


the disposal of any manufacturer who 
men the art of electric arc welding. Men cat 
school and be instructed in any phase of the 
thoroughly competent instructors 





Section of Welding School at Plant of Lincoln Electric 
Ohio. 


A view of one section of the welding sc! 
operating sets and switchboards for the 
shown. 

The lessons are of a strictly practical nat 
training idea has been followed out in the less 
to a certain extent so that the operator: 
by welding according to definite instructions 

It has been found by actual experience that 
is allowed to “play about” with the arc witl 
definite object in view little was accomplishe 
learning of the important fundamental 
cerned. 


14 


\fter making up each sample weld tl 
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Welds on 
Equal Pressure 


Ghe New MILBURN 
QUICKCWELD Torch 


This newest development in welding appa- Wi 
ratus makes it possible to use equal pressures of | 
oxygen and acetylene on either light or heavy 
welding. 





} 

| 
Over-supply of oxygen is eliminated, remov- | 
ing the danger of oxydizing the metal. Hil 
The QUICK-WELD will not flash-back. iil 
You can push its nose into the molten metal— | 
e . . . | 
you can burn its tip—it welds on just the same. 





— : | 
Being of simple and sturdy construction, it Mh 
will withstand the roughest usage. | 

| 


Send for folder No. 35 or let us send 
you a QUICK-WELD on rr 


or night work use MILBURN acetylene ights for con 


; a ‘ ; fice = 
Struction, mint rauway or shop. § for Rlet NO. #0. 


HE ALEXANDER 


MILBURN 


MPANY - BALTIMORE, Mp 


Branch Office Addresses—Agents Everywhere 
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s€ nls own workman 


SAFETY PRECAUTIONS FOR HANDLING 
ACETYLENE APPARATUS 
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let; less what precipitated the decom 
Willa 


e explosion. Acetylene gas at 


ure and temperature does not 
browning, New York explosively into its constituents, 
considerable pressure while 


as previously stated 


Welding Construction Played an Important P: 


Machines. 


It has been ascertained that acetone 

eing able to absorb about 25 times it 
each atmosphere of pressure 

ne is dissolved in this way it « 

Part of Plant of Detroit Prest-O-Welding & 


Cutting Co. Gas Masks ‘ plosive and may be stored with 
Were Welded Here. Fifty Girls Were : | 


Employed on this Work 0 Ib. witl comparative safety 
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Electrolytic Oxygen 


For cutting and welding operations it is of paramount importance to 
have oxygen of highest purity, free from inert elements.: 


Electrolytic Oxygen produced today is 99.5°%° pure or better and the 
remaining element is pure hydrogen, an active element which is con- 
sumed in the heating flame and in no way retards efficiency. 


Tests carried out and reported by J. M. Morehead, late Chairman of 
the Oxygen Section of the War Industries Board, led him to the follow- 
ing conclusion, expressed before the New York Railroad Club: 


“In cutting it is quite essential that oxygen be pure and if any appreciable 
amount of nitrogen is present, this nitrogen expands with the heat and pre- 
vents the acetylene from entering the slot. This results in a wide kerf and 
unsatisfactory work. while at the same time the amount of oxygen necessary 
for any given work increases enormously.” 


M. Amadeo, the well-known technical director of the Union de la Sou- 
dure Autogene, Paris, as the result of a long series of cutting tests, report- 
ed to the International Acetylene Congress at Rome as follows: 


“The presence of nitrogen in the oxygen manifests itself by a considerable 
slowing up of the operation and the lessening of the penetrative power of 
the stream of oxygen. 

“The loss of speed of the cut for thicknesses from 10 to 30 mm. is pro- 
portionate to the amount of nitrogen contained. 

“Nitrogen magnifies the effect of scales and blow-holes and increases the 
changes in the metal which are made by the heating flame along the line of 
the cut— 

‘Hydrogen in small quantities has no influence whatever upon the cutting 
operations.” 


For Economy and Efficiency use only electrolytic oxygen. 


Purchase it at service stations from the following manufacturers: 


CALIFORNIA NEW JERSEY 
California Burdett Oxygen Co., Los Ange International Oxygen Company, > 
California Burdett Oxygen Co., () 

COLORADO OHIO 
Burdett Oxygen Co., Denver Burdett Oxygen Co. of Cleveland, (leveland 


Ohic Chemical & Mfg. Company, { 
Dayton Oxygen & Hydrogen Products Co., Daytor 
Ohio Electrolytic Oxygen Company, (incinnati 


ILLINOIS 
National Oxygen Company 
Acme Oxygen Company, 


Burdett Oxygen & Hydrogen io. Chicag OKLAHOMA 
Swift & Company, Chi Burdett Oxygen Co. of Oklahoma, 

INDIANA 
Indiana Oxygen Company, [ndianapo! OREGON 
Logansport Oxygen Company, Logansport Portland Oxygen & Hydrogen Co., | 

IOWA PENNSYLVANIA 
Bettendorf Oxygen Hydrogen Co., Bett« Int ti 10 C 
1 nternationa sxygzen ompany, 

. KENTUCKY Burdett Oxygen Co., | Plants at ¢ 
Kentucky Oxygen & Hydrogen Co., | RP | 

MICHIGAN Burdett Oxygen & Hydrogen Company, I’itts! 
Michigan Ox-Hydric Company, Muskes 7 : : 
National Oxygen Company, Detroit TENNESSEE 
Burdett Oxygen Co. of Detroit, Detroit Burdett Oxygen Co., ( tt 

MISSOURI _ 
Guygee Gas Company, Kai City. ( 1 I binnembes 

) = Burdett Oxygen Co. of Texas, 
St. heal Oxygen Company, ‘!. | : UTAH 
MONTANA Whitmore Oxygen Company, t Lake Cit 

Mountaineer Welders Supply Co., Butt Utah Burdett Oxygen Company, t I e Cit 

NEBRASKA WASHINGTON 


Balbach Oxygen & Hydrogen Co., ©: Washington Burdett Oxygen Co., Seatt 
NEW YORK 


WISCONSIN 
Standard Oxygen Company, N+ 
International Oxygen Gaoene, Coll I Universal Oxygen Company, 


Gas Products ‘Association, Chicago, Illinois 


801 MARQUETTE BLDG. 











might escape from small leaks; the only poisonous effects 
that have been observed in connection with it were due to 
the presence of impurities in the gas, such as phosphoretted 
hydroge: Therefore acetylene should always be secured as 
free as possible from phosphorous and other contaminating 
Ss bstances 


It has been found that one pound of carbide will generate 
16 cu. ft. of acetylene gas, which if permitted to leak into a 
room six by six by five feet, will mix with the air in such a 
proportion as to make it an inflammable explosive that may 
be set off by a spark as well as by a hot iron or flame. For 
this reason it is always well when using an acetylene torch 
in a small enclosed space to see that a sufficient quantity 
of air is obtained to prevent accidents from such a cause. 
A little air blowing from an air hose will prevent any such 
accident as this even though considerable acetylene wer: 
leaking into the space. 

Oxygen is manufactured directly as a chemical product 
or electrolytically from water. Oxygen itself as a gas Is 


non-explosive. However, it is generally stored in metal con- 


tainers at a very high pressure, generally about 1,800 lb. per 
sq. i It is therefore apparent that an explosion may take 
place due to the failure of the container itself permitting the 


gas to rush out at an enormous velocity. 

It has been found at times when oxygen was made elec- 
trolytically, that due to the crowding of the pressure or care- 
less handling a small percentage of hydrogen was permitted 
to mix with the product. Certain proportions of this mixture 
are highly explosive and may be set off by heat or jar. It 
is therefore necessary that oxygen be pure. 

The following instructions for handling oxy-acetylene gas 
are strongly recommended 

In handling acetylene gas in tanks under pressure it should 
be remembered that at no time should the tank be allowed to 
remain near stoves, furnaces, steam radiators or any other 
sources of heat nor should they be exposed unnecessarily to 
the direct rays of the sun. Care should also be used in 
handling acetylene gas containers to avoid heavy jars. It 
must be remembered that any steel drum is liable to me- 
chanical injuries if not reasonably handled. Acetylene cylin- 
ders should always be stored in an upright position with 
the valve end up 

Leaking containers should never be used and should one 
be found, it should be set out in the open air as soon as 
possible away from all possibility of ignition of the gas or of 
the mixture of gas and air that surrounds the container. 

Open flame lights should never be taken into confined 
spaces where there is any possibility of leakage of acetylene 
In case it 1s found necessary to use an acetylene tank in a 
small enclosed space a little air should be blown into the 
space from an air hose in order to secure a good circulation 
of the atmosphere 

All acetylene containers should have fusible plugs. 

Neither oxygen nor acetylene containers should ever be 
allowed to remain where they are exposed to sparks or 
flame 

Oxygen containers should not be dropped nor handled 


roughly in any way and should not be placed where they 


mav be overturned by a collision with other objects or by 
reaction caused by the violent escape of their contents 
through the safety outlet with which containers should be 


provided 


Che regulating devices, valves and other attachments on 
oxygen containers should never be lubricated with o1l or 
grease Whenever lubrication is required it should be se 
cured by the use of pure graphite unmixed with either oil or 
vrease Furthermore the discharge valves of oxygen tanks 
should always be oj ened slowly and care should be taken 
to avoid twisting or straining them by the use of hammers 


lhe hose and hose connections used between the gas 


manifolds or gas tanks and the welding torch must always 
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be maintained free from leaks and all joints made 
ically tight and secure. The regulating valves and 
must be kept in a good state of mechanical repair t 
leakage of the gases. No part of the equipment to 


hose is attached should be used without securing t! 


with the proper size hose clamp. Wire fastenings 


not be used in any case. 


In case of any trouble with the torch the gas sl 
immediately shut off at the tanks or pipe line stati 


Where generating stations are used the instructio1 


sent with the parts must be carefully followed and 
must be permitted on any of the pipe lines. 


No man should be permitted to use the gas weldin;s 
until properly instructed by a welding supervisor o1 
experienced welder and if he is not the regular oj 


permission of the foreman in charge shoulc 


before the machines are used. 


1 be 


Safety gauges should be used on all regulators, 
gauges having loose or vented backs, so that in case tl 


sure on the gauge builds up to a dangerous degree or 


up too rapidly, such as might cause a rupture of the 


don tube the force will spend itself 


glass case, thereby causing possible injury to the oper 


without 


Some shops use portable welding outfit 
tanked gas and tanked oxygen. Other shops ins 


lene generating outfits, also oxygen generating outfits 


breaki 


1 
, t 


the gas throughout the shops having manifold 


which the hose from the welding torches are connect 


other shops generate acetylene gas 


oxygen, connecting it to a manifold 


and purchase 


which ir 


1 tu 


y11T 


t 


( 


nected with a system of piping in much the sam 


all 


as the oxygen generating plant. Each generating pl 


is installed is equipped with a complete set of instructi 


intelligently operating the generator, the most im 
which are: “Remember to keep all light or fire of ar 


} 


ort 


away from the plant and never permit the generator 
main more than five minutes unless the generating 


is filled with water, even when it is not in 


use 


instructions that we have given in this paper ar 


tailed instructions which are given out with the 
are carefully followed out and leaks of all kinds 


in the distribution piping system of the installed plant 


will be practically no danger from fire. 


Oo 


SPOT WELDING RAILROAD TINWARE 


A LARGE proportion of the sheet metal work 


railroads is subjected to rough usage an 


1 fo 


q 


I 


son it must be strong if it is to give satisfactory 
In order to secure the required strength, the joints 


cases must be riveted. Riveting is slow and there 


expensive operation, especially whe 


soldered to prevent leakage. The process 


n the rivets 


of spi 


has been applied to the manufacturing of sheet 


during the past few years with great success 


plicity of the process and the great 


seemed to make it well adapted for railroad we 
nois Central about a year ago investigated the poss 


strengtl 


ings that could be effected and purchased 


welding machine. 


1 oO! 


an 


It consists of a case containing the electrical 


with 
Wit 


trodes are attached. The lower arm can be move 


by a screw engaging a crosshead at the front of 


lhe upper arm is stationary, but the electrode 


1 


rK 


n 


two arms extending from the front to whic! 


+ 


on the end of a bell crank operated through a hor! 


from a cam in the body of the machine. Th 


1S 


a three speed transmsision driven by a 114-hp. 220 


motor. \ hand wheel at the left 


varies the speed to give one revolution in one, tw 


seconds. On the cam shaft is a magnetic cl 


by a pedal switch on a flexible cable. 


of the ut 


If the o 


PI 


pera 


t 


utc! 


+ 
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LEVIN 


Levin equipment produces a gas 99.8% pure, 
at a cost less than 50% that of purchased oxy- 


gen. 


Levin installations are light and compact, 














100 cells installed on 
requires practically 


An installation of 


a balcony 
attention, 


Occupies little space, 


no 


DON’T BUY YOUR OXYGEN 
MAKE YOUR OWN SUPPLY WITH 


CELLS 


shipped from our plant in complete units, and 
are installed under specific guarantees. 

Levin cells are absolutely safe; there are no 
leaky joints, and no interruptions due to faulty 
design. The entire equipment is simply and 
economically operated. 

Above all your Oxygen supply is assured as long 
as your water supply and electricity hold out. 
Installations from 500 to 40,000 cubic feet per day. 
Write for 


further details. 


Electrolytic Oxy-Hydrogen 


Laboratories, Inc. 
I H. LEVIN, Technical Director 


Laboratories General 
and Works: Eke Offices: 
Dayton, 15 Williams St. 
Ohio New York 




















rank. 


Va 


pendent 


ot on the switch once, the machine makes one weld, 


he holds his foot on the switch one weld will follow 
at regular intervals, depending on the speed for 
the machine is set. 
am action is transmitted to the bell crank through 
and then through a horizontal pressure rod. The 
has an adjustable fulcrum providing a lift of ™% in 
in. for the upper electrode. The pressure of the 
le on the work is changed by a hand wheel which 


the stress on the spring in the pressure rod to the 


The electrodes are cooled by a continuous flow 


ter. The points have a Morse taper fit and are ad- 


e for various types of work. 

time during which the current flows is regulated by 
wheel on the right side directly opposite the speed 
The time can be varied by small increments from 

two seconds which makes it possible to weld from 

nest stock up to % in. on this machine. The capacity 

three the the 


I 
rs, the current between the electrodes and the length of 


on factors, amperage of trans 


the welding current flows, all of which are automatically 


lled in the machine, after the original adjustment has 
for the of 
The 
re and time are adjusted by a foreman or electrician 
ghly familiar with the work of 

hich any operator capable of feeding the 
perfect The 


made. The machine when once set gage 


involved is automatic in its action. amperage, 


electric spot welding, 


work can 


welds. automatic features of the ma- 


labor and in 


are important in reducing the cost of 


iting the waste due to burining or imperfect welds 


ng from poor judgment on the part of the operator. 
machine installed at Burnside has proved well adapted 


rk on railroad tinware. It welds bright tin and black 
ron very readily. The parts must be flat so that a 
mtact will be made between the contact points and 





Galvanized sheets are 
difficult to satisfactorily, but by 
speed and a comparatively low current with small contact 
points the zinc coatings can be pierced and a good junction 

Table I— 


the surfaces must be free from rust. 


more weld using a slow 


Kiffected 
ttle 


by Welding Kettle 
Ears by Riveting 


Savings Kars. 


Fastening Ke 
Punching 
Riveting 1.53 


Soldering over rivets 68 
Total labor $2.89 

Rivets 50 

Solder ; 20 
Total labor and material 





Number of ears riveted 

Fastening Kettle Ears by Welding 
Labor $1.20 
Number of ears welded 


making has been found 


quite feasible to weld brass screens to the galvanized frame 


secured. In ventilator screens it 


The savings effected by welding can best be illustrated 
by citing a few examples of typical jobs. In fastening ket- 
tle ears on buckets, the former method was to rivet them 


on, covering the heads with solder. Spot welding is much 
1 


quicker and the cost is only 32 
Table II 


per cent of the cost of the 
Welding Compared with Other Tin Shop Methods. 

; by former 
methods 


Cost 


Num- Cost of Num- 


—~ ber weld- ber 

Name of part Labor Material Total made ing welded 
Lamp chimney baskets $10.56 100 3.52 100 
Sheet iron lamp shades 1.57 500 85 500 
Switch lamp lens bands....$20.00 $1.50 21.50 3,000 12.21 3,000 
Stove pipe elbows 14.40 250 7.20 ont 
Ventilator screens 6.43 1.31 7.74 450 2.38 450 
Split keys 52.00 10.00 62.00 20,000 30.32 20,000 
riveting. A detailed statement of the cost of doing this 


work is given in Table I. 
\nother typical operation to which spot welding has been 


applied is making the tops for water glass lamps. These 


were formerly soldered at a cost of $3.40 per thousand for 
labor and $.40 for material. The same quantity can be 
welded at a cost of $.85 for labor. On this job there is an 
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that much economy can be effected in this 















v he solder was ¢ t is necessary to make the Can anything be done to lower the cost of riveting 
t but sheet iro: in now be used The cost of \ ites of welding reply, “Yes, by a wide substit 
t | parts tabulat ible I] rr riveting.” This is a claim that sl 
f flat split ke is One of the principa ghtly placed on one side but carefully and crit 
t t | expedite the work a | by all shipbuilders. To offer some slight ass 
t ed [The framework holds that examination this paper has been prepar«e 
t n 1 is set between the weld Gas welding has been used in shipyards f« 
a movable disc with recesse- resulting in economy in the production of st 
t ize and shape as the end ot : ar smith work. It has found a wide fiel 
recesses is a spring which tion of light ttings, being more part! 
( in the ts \t each t vork than for heavy plating. As it may be 
{ ft the d is advanced the distance that gas welding has now found its level as a sl 


t erated by an electrically I ss, this subject is not enlarged upon; the littl 
t ilve. t ‘ ! ging the two pieces making up the s must not be taken as a measure of its importar 


ke t sition between the electrodes \ contact is then Electric welding as a science and art has bee: 







, rts are welded after which the ratchet ad at this meeting. As a process in shipbuilding much lit 
i the not turther Che welded cotter ther on the subject already exists, the most compreh = 
se + the stationary disc where a finger known to the author being that by Mr. W. S. Abell, cl = 
ta |! to a lever on the upper arm of the machine rveyor of Lloyd's Register, read before the British N ~ 
le receptacle beneath Coast Institution of Shipbuiders and Engineers } = 
t as the operator can feed November, 1918, and that by Mr. H. Jasper | = 


. mal i ) tters have ( de in seve re the Society of Naval Architects and Marine | 


it Philadelphia in the same month. The author m 










Anot tant , special attachments have tempt, even if he were capable of doing so, of ¢ 
been ma t ] ot locomotive ackets Che large tailed particulars of the subjects as can be fe 
sheets are place n rolling tables as shown in Fig. 3 and and other papers, but he does attempt to speak, as 


ure mop! r ' welded together along the edge at ulder to shipbuilders, plainly and impartiall; 








interval f a t n. to 1 is Che description of som travagant claims, and with some little knowled 
of the typical parts made bv spot welding ven above nce so far obtained, on the present positio1 
will serve to show the adaptability of this machine. Fur nd the policy which should be adopted, looki: 


ther dev: ents are to be expected and devices of this os 
ae ‘ 4 1+ : ry 11 1 h- »lea ; LA 
type will probably become important adjuncts to railroa ; s very well known that electric we 


a Mecha eo eee great value on repair work, particularly during tl 
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a that would otherwise have been laid up for wee 


WELDING AS A PROCESS IN SHIP CONSTRUCTION.* Stings were obtained, old plates removed a1 















é w, etc., etc., have ben rapidly repaired and — 

| ING the war, economy of time in the production of —" . ~ | 
= service If the ship repairer finds a process i} 
ill that was needed to terminate hostilities successfully ; ee © | 1 : . — 

the ipbuilder should at least inquire whether 
Va tram t rortance kconomy 1 rst cost an . | 
e of some value to him. i 

int ince was relativel) ortant lt the r\ductio , ' . 

, ‘ i » Clasification Societies have sanctione i 

Stl dal el! dia i t t rT any 1 riemie t rt \ q ’ j 
: g for a considerable amount of i} 

iste the € ¢ la t was! e ex no 1 
tance so far as structural strength is c 
t t¢ ice that I yiement o ¢ © % l . : ‘ > 7 : 

: 5 ne Committee of the Emergency Fleet ¢ i] 
i at a omewhat hiche cost ) i 


y actual experience that a labor saving 
¢ rtenii of the struggie Dy that single day meant a ¢ . . 6 
per cent results from the substitution of ar 


ns of dollar + Dewees on these minor parts of a ship; and M ] 
( t . eC was forced t has estimated that a saving in time 70 ] 
i i ; t s yin Wo! ¢ uring is effected at Hog Island. | 
t elect ve ne AVE . eno! Lloyd’s Register of Shipping is prepared t i} 
‘ , , i I ct ‘ ) ‘ 












“1 , ' , ; : ectrically welded vessel, subject to the notat i 
Mh HANGS. Bt GOSS WHHOUE Saying, thererore, tat Ih perimental” and “Electrically Welded,” and l 
‘ +Sses ©! cers found a means OF Saving time at rs conform to certain rules. This decisi M i] 
gris t in extensive and exhaustive series of tt 1] 
: t . scotia Bt lectric welding system can be employed | 

a ie ' Lloyd’s will classify, specimens welded 

ahah oo va singer Sn sein tah that system must satisfy tests which, at first 

: S is particuiat 4 FUE OS yrohibitive in their severity, but an elect 

: 1 now caret . review un is now under construction at Cammell La 

: : on a ae - : : - t e classified | Lloyd’s, who have appr 
t TSSUEUSR Se FORRS, Ne we ent of the Quasi-Arc Company’s system in its c 
itest attention to a reductio saa is is a small vessel about 150 feet long, witl 
. t e items. Riveti1 5 this ally to inch in thickness. 






work carried out by the Brit 





. en described in a paper 






+ + ’ ¥ y 4 t 
r ¢ ( vo Cal jaw \ aif 9 — - > 1 ‘ 1 
‘ ; . Ae ngineers’ Club of Philadelphia, in July 18 
s t tl 1 material 1s about 1 : 1: : i 
‘ ae tit iable experience with this work o1 
t 0 1 siderable att ' ; ; 
, , : 3 tai [The arc welded barge has been satisfact 
tion has beet iven t ! vements in shopwork and it is 
t of material, electric current and labor 
I ru r ’ 1 ($1,463) as compared with £389 ($1.8 
yp 
; 1} ) 


eting, caulking and drilling on a similar 






ted ft the Same vard The vessel was 











WELDOX 
Asbestos Welding Paper 


Send for a Free Sample 


especially made for you—for the welder, not for 
ting. Not the ordinary paper manufactured for 
uses, but a scientifically prepared, long-fibre, pure 
s paper developed for one purpose—to furnish 
ing paper capable of withstanding hard usage 
igh temperatures without giving off noxious and 


s smoke, gases and fumes. Your men naturally 
etter work when WELDOX Asbestos Welding 

is used on every welding job 
.DOX Asbestos Welding Paper comes in 50 lb. and 


rolls, 36 inches wide 


Test the Free Sample with a torch. Subject it to phy- 
sical tests. “WELDOX” in your shop and available 
for every job will save in many ways: It lasts longer; 
t cuts out eye and lung sore for the welders; it there- 
fore aids in turning out better work in less time. 


Mittens, plain 
tos Mittens, reinforced 
tos Mittens, plain, one finger and thumb 
tos Mittens, reinforced, one finger and thum|! 
tos Mittens, rivet faced 
tos Mittens, 23-inch length over all 
tos Gloves, 5 fingers 
tos Leggings, 16-in. to 30-in. length 
Aprons, made to specifications 
tos Masks 


fh 


Write for Sample Now. 


F. D. Farnam & Co. 


F. D. FARNAM G. E. HARVELL 
140 South Dearborn Street Chicago, Ill. 
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v Anti-Borax%; 
Wy WELDING WwW 
FLUX 0 


Anti-Borax 
Welding Fluxes 


Our Brazing and Welding 
Fluxes for Cast Iron, Brass, 
Aluminum and other metals 
are superior to any other. 
We guarantee them to give 
perfect satisfaction. 


For sale by all jobbers or by 


Anti-Borax Compound Co. 


Fort Wayne, Indiana 














Fluxes That Flux 


Aluminum Welding 
is difficult, in many cases impossible without 
the aid of the correct flux. 
Deebee Aluminum Powder 


for Cast and Plate Aluminum and 


Napolitan Flux 


for Sheet Aluminum 


Have been developed and are manufactured 
in the Davis-Bournonville laboratories. 


These fluxes immediately dissolve the 
aluminum oxide, permitting the metal to 
unite, and contain no chemicals that will in- 
jure the weld. 








Write for sample 


gene AND QT 


DAVIS 


APPARATUS 


‘BOURNONVILLE © 


Davis-Bournonville Company 
General Office and Factory 
Jersey City, N. J. 














—— 





























Apex Walloon Welding 
Wire 


Made from Purely Swedish 
Material Throughout 


Complete Stock All Sizes and Lengths 


Apex Steel Corporation 
50 Church St., New York 

















rivetless as a demonstration of arc welding; it was found 

that greater economy would result if certain parts, such as 

eal to frames, f r plates to angles, etc., were riveted 
the plating of this barge is thin and the stresses to 
¢ is ted 


are not comparable to those which a 


eagoing is called upon to withstand, greater in- 

terest attache to experience with other British ships in 
wl irc welding has been employed by the Admiralty, par- 
ticular to those here the work has been comparatively 
heavy. It must be said at once that failures of welded joints 
have been reported, although the number of such failures 
i t been large considering the amount of work that has 

ee! one, the la ot experience, the dearth of skilled 

perators, and the radical change in method. The Admiralty 
authorities, however onsider it wise, pending further ex 
perience, to deter the adoption of electric welding for those 
pat of the structure subjected to high complex stresses 


unless the work can be so tested as to demonstrate exactly 


that such stresses can be sately carried 
Lap welding has been more satisfactory than butt welding 
ind the atter has been, tor the present, discarded for all 


important work where the plating is 3g inch or more in thick- 
ness. It is hoped that this situation will not last long, for 


it is in butt welding that the greatest gain from the use 


of this process may be expected, and lap joints necessitate 
a certain amount of overhead welding which is difficult and 
unreliable 

While the above briefly sums up the present position of 
electric welding as a process in shipbuilding it may be 
fairly asked why—if the Classification Societies permit the 
process On minor parts; 1f Lloyd’s are prepared, subject to 
certain conditions to clasify an electrically welded ship; 
if the British Admiralty has employed the process to a con- 
siderable extent: if American railroads have used welding 
extensively on locomotives—why has not electric welding 
been adopted in American shipyards to a greater extent than 


it has been up to the present? There is no doubt that during 


the war, shipbuilders in the United States were too hard 
pressed to be able to give much time and thought to the 
levelopment of an entirely new process in ship construction 
This is one reason Innate conservatism is another. But 
the real reason, in the author’s opinion, is that shipbuilders 


know that, at present, welds are lacking in uniformity, and 


it Ss not yet | issible to tell when the welded Jomnt 1s good or 
bad Hence they hang back and the author commends their 
wisdon lt is far better that the first ocean-going elec- 
trically welded ship should be on service three years hence 


with every joint sufficiently sound—universally accepted as 


a thorough success—than that it should be at the bottom 


of the sea tomorrow because, while 999 joints were sound, 
one went astray 

iiow can this certainty that every joint will be efhcient 
be ensured While the electrical engineer and the metal- 
lurgist can assist the shipbuilder to solve this problem, there 
is much that he himself can do 

In the first place he must realize the importance of em- 
ploying only thoroughly skilled and experienced workmen 
and he should call in the manufacturers of electric welding 
apparatus to assist him The latter, for their own protection 
and the welfare of the industry on which they rely, should 
see to it that no ship should be allowed to be built with some 
of the thoroughly rotten work done by absolutely unskilled 
lers that the author has seen in this country. It 1s strong- 
ly urged that steps should be taken at once to establish 
welding as a skilled trade and only certified men should be 


{ \ll the reports that have been seen 


illowed t be et pl ve 
on good and bad welds lay stress upon the fact that, in gen- 
eral, defects are mechanical and not an inherent feature of 
the process Skilled men working under an experienced 
foreman would know, for example, that clean surfaces are 


1 


necessary for good work, they would quickly learn what 
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types of joint are made with ease, in what portio: 


ship welding is cheap or where it is unreliable, a: 


their ranks should be drawn the draughtsmen who 


sign in detail the welded vessel of the future. The |] 
Welding Committee of the Emergency Fleet Cor; 
has spent much time and thought on the attempt to 
a practical non-destructive method of testing welds 
such a method of testing would be very valuable, it 
author’s opinion, that when only welders of proved 


employed under experienced supervision, such tests 


ye no more necessary than a shear test on every ri 
riveted ship; but, so long as such welders are not 1 
the shipbuilder will look askance at a process that 
good generally but may have weak spots of whi 
ignorant. 

Secondly, after he has trained a reliable staff of 
on work of minor importance the shipbuilder must 
his attention to the best method of assembly of larg: 
so that he may feel reasonably sure that every joint 

nished structure possesses the qualities which his 
can with certainty produce in test pieces. From tl 
outset it has been realized that this is a difficult 
which can be solved only by patient trial and exp: 
Present opinion at the British Admiralty is that th: 
isfactory method is by the use of closing bolts as for 
joints. In the case of the Richborough barge a 
amount of buckling resulted on the outboard edg: 
garboard strakes after these plates had been welded 
keel plates, but this was removed when the bilge plate 
put into position and bolted up. In the heavier work 
be that, buckling of plates being impossible, the 
stresses set up in welding were the causes of the 
that occurred. It is understood that this method is 
adopted at Cammell Laird’s but, again, the plating 
vessel is not very heavy and it is definitely known tl 
feature received most careful consideration from tl 
beginning. In the author’s opinion this difficulty is 
means insuperable. Its existence should spur on the pr 


sive shipbuilder, for when he has solved the proble: 


that much will he be ahead of his competitors. 

In the third place it appears to be the fact that s! 
ing steel in Great Britain is more adapted to weldi 
shipbuilding steel in this country, and the former is als 
regular in its qualities. If shipbuilders are satisfi 
such is the case and are also convinced that electric 
has a great future in ship construction, they shou 
concerted action to ensure that steel producers su 
material best suited to their purpose. 

So far the author has urged a careful survey of tl 
sibilities of welding as a substitute for riveting 
ground that the latter is the most costly item of 
structural work and it behooves the shipbuilder t 
that cost. But there are other advantages incid 
welding that must not be overlooked. A sound ar 
joint is necessarily watertight and once such a joi! 
known efficiency can be made with certainty caull 
eliminated and the work of water-testing made easi 
must be admitted that, so far, the advantages ant 
in this direction have not been fuily realized, but tl 
will be realized is only a matter of time, and it has 
been fully demonstrated that welded joints, being 


stand up better under test and there is no breaking aw 


the caulk such as is something experienced with rivet 
nections under water pressure. Another advantage 
saving in steel due to the absence of rivet heads a1 
smaller width of laps and butt straps. Some advo 

welding claim that the labor of marking off, punchi! 
assembling will be much reduced, more particulaurly 
adoption of spot-welding, but the author is bound 
that at present he is not a convert to the adoption 
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Economy 
Efficiency 
Portability 





in Cutting and 

Welding With Al- 

ternating Current 
Electric Arc 








No costly wiring or control systems are required. There are no moving parts—nothing 
to get out of order or cause trouble. Highly efficient in operation—operates in any 
position. Deposits metal more cheaply than any other machine. Uses any make elec- 
trode. Designed for any power supply. High penetrative qualities. 


welding handle holds the 
race irmiy In any position 


y light mask Fits the head and 
s the eye Allows operator to use Operators shield Excellent for watch- 
h hands Pm ; ; nz vork and inspecting while welding 


UTTING AND WELDING APPARATUS offered for sale previous to the advent of alter- 

nating current machines employed direct current at the arc. The machines manufactured 

by this Company are designed for use with alternating current and consist of a special trans- 

former with no moving parts. It will last indefinitely, and do all that D-C machines accom- 

plish and a great deal more. Three types are furnished:—cutting, welding, and cutting and 
welding. 


@ The temperature and the amount of heat at the arc can be varied to suit the proper melt- 
ing points of nearly all metals. 


@ The ideal condition for electric arc welding is the absolute control of heat conditions, and 
this is accomplished with our alternating current machine automatically and unchangeably for 
any given setting thru the use of an easily moved shunt in the magnetic circuit. This enables 


the operator to take care of conditions requiring various amounts of heat at varying temper- 
atures. 


WRITE FOR PARTICULARS 


Electric Arc Cutting & Welding. Company 
222 HALSEY STREET “ NEWARK, N. J. 


De 
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HE ADVERTISES. 


Ashley, of the Ashley Weldirg 


another of those rare bird 
advertising his ability to make one 
Mr. Ashley 

y p yssible tells folks 
here are in welding. 


idvertising in 


gets out post cards, 


in his distric 
What we have said a 
ion 


previous issues should be 


velder who is trying to build up a business 
\ tlectric welding as a 
a limited extent 


nt and tound 
societies are prepared to accept 
vessels built or 
are difficulties ahead 
The best line of approacl 
+ ‘ } 1,1 ] 11 
stall of thorougnly skille¢ 
the adoption of welding 
in the 


not TO expect a vreat 


to presevere, not ne 
but towards a vessel 
both processes of riveting 
at more riveting or 


rreater 


more we 


cost 


C.P.ASHELES 


WELDING & BRAZING 


ALLOY WELDING PROCESSES, LTD. 
Welding Processes, Ltd., 149 Leadenhall St., 


ies the toll 


‘Alloy Weldi 


Caldwell, 


alawe 


incement: 


Processes, Limited, beg to announce t 
formerly in charge of the Weldu 


Section at the Admiralty, has 


ur Saving 


become 
rr of the company 
Major Caldwell will give special attention to extendit 
application of welding by means of the oxy-acetylent 


electric are 


“A. W 


processes, for which our alloy materi 


ials and 
electrodes have proved 


to supply 


For Oxy-Acetylene Welding: 


pecial metal rods of suttable composition to ensure 
gh tensile steel and cast iron with 
pipe 


For Electric Arc Welding: 


Electrodes provided with a concentric flux coating ot \ Specimen of 
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all classes of steel 
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Difficult Welding, by C. 
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independent Movement 
Screwed on Rings 
Non-ferrous Throughout 


These features insure continued 
accuracy even during excessive 
vibration, temperature changes 
and rough handling. Send for 
sample set. 
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Welders Attention! 








Burning Up Are You? 
And Your Torch Backfiring 


Every Two Minutes. 


Heavy Jobs A 





Send For A MECO, Work in 


Comfort and Continuously 


Modern Engineering Co. 


General Office and Factory 
23rd and Walnut Sts., ST. LOUIS, U. S. A. 

















Genuine 
Swedish Charcoal Iron 
Bars 





Genuine 
Swedish Charcoal Iron 
Welding Wire 


Best Swedish Brands 
Immediate Shipments From American Stocks 


There is no substitute for Genuine Swedish Charcoal 
[ron on the score of quality 


Federal Tool & Alloy Steel Corporation 


Thomas Towne, Ist Vice President and Gen. Mér. 


General Office: 12 Platt St., New York City 


Branch Offices and Warehouses: 


66 Rutledge St., Brooklyn 

1280 Ontario St., Cleveland 

654 W. Lake St., Chicago 

319 Metropolitan Bank Bldg., New Orleans 




























THE WELDING ENGINEER 


WELDING ON BARRELS. 


7 . 
ihe Huyane New tee) tame ortic sents ot —- CC agsified Ads 
( o1 iny, malleable iron sockets are welded into bung holes 






an arc welding machine. Heads are braze Help Wanted—25c per line, minirnum 4 lines 
‘ cme pate % elding in the statement bs Wanted—4 lines free. 
; ;, magi in easy matter to remove it Other Ads—50c per line, minimum 4 lines. 
| t Tl! ft i Tie 4 he ic | ] t POW ] ~ } > ) ra ° . q } 7% 
ee & = t int has been made Court 8 words to line. Add 6 words for keyed addr 
14 4 ut M int \ re r led, Suc h : uld Sn eee = 


Wanted—Salesman to solicit subscriptions to The 

fngineer, or furnish names of possible readers. Comper 
Statement of the Ownership, Management, Circulation, Etc., Re- 1c | fid ial. Wri Mack 
goo =S ‘nce Cc enti te Mackenzie 
quired by the Act of Congress of August 24, 1912, & I orrespondence conhdential. rite acken zie 


The Welding Eng et published monthly at Chicago, II 

















Before me, a notary pu n and for the State and county afore The Welding Engineer has on hand four bound 

i, p L.. | Mackenzie, who, having been duly ia . , ° . ry 
worn according to deposes and says that he is the publisher The Welding Engineer for the year of 1918 Dhese 

The W ling ILngineer nd that the following is, to th b t of ° ° Py 

newiodiae and th . true statement of the ownership, man- fre very substantially bound and sell for $7.00 ea 
gement (and if lai paper, the circulation), etc., of the aforesaid 
pul ition for the dat Vn in the above caption, required by the emanate eeemenens 
Act of August 24 sll, embodied in section 445, Postal Laws and 


Regulations, printed on the reverse of this form, to wit: ar 
1. That the names and addresses of the publisher, editor. ma Position Wanted—All around welder. Experienc: 


























£ ind business n lagers are : } 
Publisher’ LB he. ouuie. Cidenee. til metals and especially aluminum.. Have beet 
Editor, L. B. Mackenzie, Chicago, Il. D. C. Mason, 1313 N. Seeley Ave., Chicago 
\i i ng liditor lL. B. Mackenzie Chicago. Il ’ 3 
ie S Manager, L. B. Mackenzie, Chicago, I 
That the owners are (Give names and addresses of individua ah ie 
owners r, if a corporation, give its name and the names and ad 
Ire é of tockholders owning o olding er cent or more o ‘ 
drs 5... ar _ “4 Ww gx or holding 1 per « ! Bound Volumes, 1916. 
, i el ‘ 7140 es VE > cag 1] , 
+ r ane e ‘sie? Den } —_ aaa ge Ill \Ve find we have two bound volumes of The ‘ . 
The W ling Engir Publishing Co neer tor 1916. Price $10.00 each. 
That the known bondholders, mortgagees, and other ecul 
holders owning or holding 1 per cent or more of total amount of 
bonds, mortgages, or other ecurities are (If there are none rf) 
tate.) None 
j That the two paragraphs next above, giving the names of the 
owners tockholders, and security holders, if any, contain not only 
the t of stockholders and security holders as they appear upon SALE SMEN WAN | ED 
the books of the company but also, in cases where the stockholder 
or security holder appears upon the books of the company as trustee 
or in any other fiduciar relatior the name of the person or corpora- | 
tion for whom such trustee is acting, is given: also that the said | 
two paragraphs contain statements embracing affiant's full knowl- 


edge and belief as to the circumstances and conditions unten ewer Io Represent the Welding Engineer 
toc Kholders and security holders who do not appear upon the 


books 
of the company as trustee hold stock and secur 


tiles In a capacity 







securities 





tising During Spare Time 


That the average number of copies of each issue of 


other than a bona fide owner; and this affiant has no reason to be. and Solicit Subscriptions and Adver- 
lieve that any other person, association, or corporation has any in- 

Write tor 
lication sold or distributed, through the mails or otherwis« 
subscribers during the six months preceding the date shown above 
} 


terest direct or indirect in the said stock, bonds. or other 

than as so stated by hin 

is (This information is required from daily publications onlv.) I articulars. L. B. Mac ke NZ\¢ 
L. B. MACKENZIE 

imscribed before me this 1st day of April, 1919 


this pub- 
, to paia 












Sworn to nd 








mimisson expires 


1919.) 














| Fyber-Weld GOGGLES for Welders 


Fitted with “Essentialite’’ Lenses 



















Frame r entirely of vulcanized fibre, and in addition to being light 
it and electricity, is non-inflammable and infusible 
MFG. BY moisture or perspiration and is easily sterilized and kept sanitary Has 
center, ventilated side pieces and adjustable elastic headband 








Prices as f v3 


No. 510, fitted Essentialite lenses, No. 4 shade, for cutting and cover glasses $3.00 pa 
No. 510, fitted Essentialite lenses, No. 6 shade, for welding and cover glasses $3.00 pair 
No. 510, fitted with amber, smoked green or deep blue, cesco blue and cover glasses $2.50 pai 
Extra cover glasses in clear or amber tint. . Pepe Ne : 20 p 














“ESSENTIALITE’’ LENSES 











f patrons who are not thoroughly conversant with the rea 
benefits of ‘‘Essentialite’’ lenses, we take pleasure in furnishing the followir 
In placing the ‘‘Essentialite’’ before the trade, we have, after years of exper 
research, succeeded in discovering the means of protecting the delicat rganisr 
against the destructive Ultra Violet rays We have demonstrated cor 1 

these lenses we vanquish the so-called ‘‘fatigue-weariness’’ and headaches caus¢ 
Violet and Infra Red rays 


Manufactured By CHICAGO EYE-SHIELD CO., 2300 Warren Ave., Chicago, III. 

















ALUMINUM SOLDER 


The Liberty Solder is the only solder that will stand a guaranteed tensile strength of 12,000 Lbs. 
per square inch in a cast state used by most automobile builders, aluminum foundries, garages and 
welding shops. A trial order with instruction booklet will be sent to you for $2.00 It will sur- 


prise you. 
LIBERTY WELDING & MFG. CO., 772-74 Grand River Ave., DETROIT, MICH 
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Increase efficiency! 


Improve quality of 
work! 


Save time and gas! 
Reduce the scrap pile! 
Use the 


“HYDREX FLOW 
INDICATOR” 


Pat. Pend. 











It permits to set the 
flame properly for each 
torch, tip or special 
work. 


It indicates consump- 
tion of any gas by sim- 
ple reading. 






























It is reliable, foolproof 
and easily applied. 


Keep Gases on 


Draft 


That is the only economical way to use 


Write for further in- 
formation. 





Hydrex Engineering 
Corporation 
Hutchinson Bldg., Buffalo, N. Y. 





oxygen and hydrogen for cutting and 
welding. 


The installation of I. O. C. generators in 
your plant will assure you a constant sup- 
ply of purest oxygen and hydrogen at a 
fraction of your present cost. 


















; A bank of I. O. C. generators adequate 
You can’t afford to use less than the best 7 i 
7 gue sarees ee eee ee for your needs can be tucked in a corner 
| and Cutting Equipment is first n Safety, £ 
| e d, f com my ed fricic - y ‘Tts mainte na + or your plant. 
st is low because of the small gas consumpti 4 
it dtrennnaain cnigieiacs: \“ The I. O. C. System will save you time, 
We are headquarters for Welding, Cutting 
‘arbon Burning and Lead Burning Equipment \ money, labor, worry, floor space. 
and _ supplies of all kinds — ship on short ' “ ‘ 
de “ 1 inform: for the ‘regarding Ci ww J and full Ask h 
ile in ) atio - 7 
igh fee Ask us to show you. 
IMPERIAL BRASS MFG. CO. . 
Largest Manufacturers of Standard Elec- 


522 S. Racine Avenue CHICAGO, ILL. i 
cinemas trolytic Oxygen and Hydrogen 


Apparatus” 


International Oxygen 
Company 


Newark, New Jersey 
Verona, Pa. College Point, N. Y. 
Chicago Paris 


1.0.C.Ltd.,38 Victoria St.,Westminster, London,S.W. 


THE WELDING ENGINEER 


“Aluminum Flux°""" 


The “Lawrence” Aluminum Flux is the only flux suitable for both sheet and cast aluminum. 
Used by most body builders and aluminum foundries in their salvage work. 


WELDERS: 
L. LAWRENCE & CO. 


(Est. 1862) 


Welding and Cutting 
Apparatus 


Injector Type 


MESSER MFG. CO. 


121 N. Seventh St., PHILADELPHIA, PA. 


You will have no trouble in welding aluminum. A trial order will surprise you 


1240-50 E. Jefferson Ave., Detroit, Mich. 





“Morey” Aluminum Flux 


- } | 


Let old habits die with the dying year 
And use our product the new year, 
For to be on the square | simply declare 
You can’t find its beat anywhere. 


~ + 


Morey Flux and Chemical Company 
Parkersburg, Chester County, Penn., U. S. A. 











“WHEN YOU THINK OF WELDING 
YOU THINK OF THE SUPERIOR” 


Welding and Cutting Outfits. Acetylene Generators 


Torches (welding and cutting) 

Regulators and gauges 

Superior Cutting Torches have been approved by the Under- 
writers 
Cast iron rods (Vanadium 
Aluminum rods Nickel 
Aluminum solder 
Manganese rods 
Tobin Bronze rods Armco 

Brazing wire Fluxes (all kinds) 

Brass spelter Hose (plain and armored) 
Write for our catalogue and monthly price sheet. 

Agents Wanted. 


Superior Oxy-Acetylene Machine Company 
Hamilton, Ohio 


Popular Prices Service Immediate 


Quality SUPERIOR 











The Oxy-Thermalene Method of 
Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER, 
the gas of greatest efficiency, economy 
and SAFETY. The only class of its kind 
Saves 25% on gas and oxygen. 

FIRST CLASS REFERENCES 

Special Welding MACHINES, guaran- 
teed no flash back cutting and welding 
torches, and supplies. 


The Thermalene Co., Chicago Heights, Ill. 


Carbon for Welding 


All sizes and shapes of welding carbons fo! 
cutting and welding electrically. 


Carbon 
Plates, Slabs, Paste and Rods 
Specialties of all kinds. 


All developments in welding practice are in 
corporated in our products. 


National Carbon Company, Inc. 
Cleveland, Ohio 








The Latest Book on Welding 


Oxy-Acetylene 
Welding and Cutting 


182 Pages Fully Illustrated 
Price, Postpaid, 75 Cents 


CONTENTS 

Chapter 1, Acetylene. 
Chapter 2, Oxygen. Chapter 
3, Welding and Cutting Torco 
Chapter 4, Apparatus and 
Installation. Chapter 5, Pre- 
paring for Welding. Chapter 
6, Welding of Different Met- 


By P. F. WILLIS 


Written by one of the oldest 
most progressive authorities 
the subject of welding. An 
to-the-minute text book, writ 
for the purpose of giving ¢t 

, e } 3 unt 
als. Chanter {, Welding of welder the greatest amour 
Sheet Metal and Pipe. Chap- information for the least poss 
ter 8, Boiler Welding. Chap- cost. The third edition 


te Teldi ) F us ° ae 
» dg Welding of Variou ready Price, 75 cents. 


P. F. WILLIS, 2305 N. Eleventh St., St. Louis, 


— 














Bermo Welding Plants 


OXY-ACETYLENE 


13 years successful record 
Guaranteed. Write for Catalog and Easy Terms 


$25 to $250 


Bermo Supply Co., Omaha, Neb. 








ne 








BOOKS ON WELDING 


Write for list of books on welding. 
If it’s in print we have it. 


THE WELDING ENGINEER 


608 S. Dearborn St. CHICAGO, !L! 





























ACETYLENE GENERATORS 





AIRCO SERVICE means that as manufacturers, we can furnish you direct with every 


requirement for your Oxy-Acetylene Welding and Cutting plant 


An AIRCO Engineering Service Department is maintained to suggest ways of reducing 


cost of operation, and to keep you informed of the progress of the welding and cutting art. 


AIR REDUCTION COMPANY INC. 


NEW YORK CITY 
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Pure Acetylene 


moat lk. selection of his Acety- 


7 Aa 


| 24 lene is of the greatest im- 
ZS 5. 

portance to the welder. 
The art of welding calls for the 
highest technique and skill and at 
every step great care and judg- 
ment must be used. Therefore, 
to reduce his problems to the 
minimum he should use the gas 
of greatest efficiency and abso- 
lute reliability. 





Commercial Acetylene Gas can al- 
ways be relied upon. It comes in port- 
able cylinders in the following sizes: 


10" x 30" containing 125 cu. ft. 
12" x 36" containing 225 cu. ft. 
12" x 44" containing 275 cu. ft. 


COMMERCH/. 
ACETYLENE 


Commercial Acetylene Supply Co. 
Main Office: 80 Broadway, New York City 


208 S. La Salle Street, Chicago 


Atlanta, Ga. Aurora, Ill. Boston, Mass. Bound Brook, N. J. East Deerfield, Mass. 
Toronto, Ont. San Francisco, Calif. Moberly, Mo. W. Berkeley, Calif. 





























